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Office  of  the  Chief  of  Engineebs, 

United  States  Army, 
Wa^hingtonj  D,  C,  November  12^  1894. 

Sib  :  I  have  tlie  houor  to  submit  the  accompanyiug  letter  from  Maj. 
Ghas.  W.  Raymond,  Corps  of  Engiueers,  dated  November  9, 1894,  for- 
vardiug  manuscript  of  the  third  volume  of  the  **  Index  to  the  Reports 
of  the  Chief  of  Engineers  on  River  and  Harbor  Improvements."  The 
preceding  volumes  of  this  work  have  proved  to  be  of  extreme  value, 
not  only  to  officers  of  the  Corps  of  Engineers,  but  also  to  the  legisla- 
tive and  executive  departments  of  the  Government  and  to  civil  engi- 
neers. 

I  beg  to  recommend  that  an  edition  of  1,500  copies  of  the  third 
volume  be  printed  at  the  Government  Printing  Office,  and,  to  save 
expense  in  case  further  editions  are  called  for,  that  it  be  stereotyped. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Erig.  Oen.^  Chief  of  Engineers, 
Hon.  D.  S.  Lamont, 

Secretary  of  War, 

Wab  Depabtment, 
Washington^  November  16j  1894. 
Approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedaub, 

Chief  Clerk. 
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XJiaTED  States  ENamBES  Office, 

Philadelphia,  Fa.,  November  9, 1894. 

Oeneeal  :  I  have  the  honor  to  forward  herewith  the  manuscript  of 
the  third  volume  of  the  ^'  Index  to  the  Beports  of  the  Chief  of  Engineers 
on  Biver  and  Harbor  Improvements." 

The  first  volume,  published  in  1881,  covered  the  reports  from  1866  to 
1879,  inclusive,  which  consisted  of  twenty-three  volumes,  containing 
19,143  pages.  The  second  volume,  published  in  1889,  covered  the 
reports  from  1880  to  1887,  inclusive,  which  consisted  of  twenty-seven 
volumes,  containing  21,959  pages.  The  present  volume  extends  the 
work  from  1888  to  1892,  inclusive,  and  covers  twenty- two  volumes^  con- 
taining 17,931  pages.  The  index  now  covers  seventy-two  volumes  of 
reports,  containing  an  aggregate  of  58,133  pages. 

The  plan  followed  in  compiling  the  present  volume  is  essentially  that 
adopted  in  the  second  volume,  except  that  the  <<  Personal  Index"  and 
the  "List  of  Private,  Corporate,  and  State  Work  on  Rivers  and  Har- 
bors'' are  omitted.  Experience  seems  to  have  shown  that  the  former 
is  not  of  sufficient  utility  to  justify  the  great  labor  of  compiling  it,  and 
there  are  practically  no  references  to  extend  under  the  latter. 

An  added  feature  to  this  volume  of  the  Index  will  be  found  in  the 
^^Abstract  of  laws  relating  to  Eiver  and  Harbor  Improvements  and 
other  Public  Works  of  the  United  States  from  1790  to  1893,"  which  it  is 
hoped  will  be  found  useful  in  the  investigation  of  the  legal  questions  so 
frequently  arising  in  our  engineering  practice.  The  introduction  to  the 
Abstract  fully  explains  its  scope  and  character  and  the  authorities  upon 
which  it  is  based. 

The  original  compilations  for  this  volume  have  been  made  by  Mr. 
Holden  B.  Schermerhorn,  under  the  supervision  of  Mr.  Louis  Y.  Scher- 
merhom,  civil  engineer,  formerly  United  States  assistant  engineer,  the 
gentlemen  who  rendered  the  same  services  in  the  preparation  of  the 
second  volume.  I  am  indebted  to  both  for  the  faithfulness  and  intelli- 
gence with  which  they  have  executed  the  work.  A  special  acknowl- 
edgment is  due  to  Mr.  Louis  T.  Schermerhorn,  who  has  given  his  time, 
labor,  and  experience  to  the  Government  without  compensation. 
Very  respectftilly,  your  obedient  servant, 

C.  W.  Eaymond, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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EXPL^lSTj^TIOISr. 


TJ^  firti  division,  vahieli  comprises  the  main  body  of  the  work,  is  arranged  for  each  im- 
provement wnder  the  following  headings : — 

Appropriations  :  Including  an  aggregate  of  all  appropriations  made  by  Congress 
prior  to  1888,  and  in  detail  appropriations  from  1888  to  and  including 
the  act  of  July  13,  1892. 

Commbrcb:  Including  only  special  allusions  to  commerce;  routine  commercial  sta- 
tistics required  with  each  annual  report  are  not  included,  as  they  are  to 
be  found  at  the  end  of  each  report. 

Contracts:  Including  contracts,  with  prices,  but  not  proposals. 

Engineers:  Subdivided  as  follows:  (1)  Chief  of  Engineers;  (2)  Boards  of  Engineers, 
when  any  such  were  appointed  in  connection  with  the  work ;  (S)  Engi- 
neers in  charge;  (4)  Assistants. 

[Estimates:  Always  incorporated  with  Plans  and  Projects.] 

Legal  Proceedings:  Including  proceedings  of  courts.  Department  of  Justice,  etc. 

Legislation  :  By  Congress  or  the  several  States,  except  the  acts  making  appropria- 
tions and  ordering  surveys. 

[Maps:  Placed  as  a  subheading  under  Surveys  whenever  published  in  the  reports.] 

Obstructions  :  Including  all  artificial  obstructions  to  navigation,  as  bridges,  dams, 
etc. 

Operations  :  Including  a  brief  statement  of  the  operations  of  each  year. 

Physical  Characteristics:  Including  references  to  the  physical  geography  of 
localities,  the  gauging  of  rivers,  rainfall,  drainage  areas,  etc. 

Plans  :  Including  all  plans  proposed  which  were  not  adopted  by  authority  as  the 
projects  for  the  improvement.    (See  Projects,  below.) 

Private,  Corporate,  and  State  Work  done  on  the  improvement,  as  far  as  men- 
tioned in  the  reports. 

Projects:  As  adopted  by  the  engineer  in  charge  or  Boards  of  Engineers,  with  the 
estimated  cost  of  each,  and  such  details  as  are  of  greatest  importance, 
with  full  references  to  the  same  and  to  any  modifications  made;  together 
with  a  brief  history  of  the  approved  projects  previous  to  1880.  (See 
Plans,  above.) 

BURVBTS:  Including  references  to  Examinations  and  Surveys  made  and  to  Maps 
pablished  in  the  reports. 

The  indexes  of  Examinations  and  Surveys,  where  no  improvements  have  been 
made,  and  of  Bridges  over  Navigable  Waters,  are  arranged  in  a  somewhat  different 
manner  firom  works  of  improvement,  according  to  the  material  on  hand. 

abbreviations  and  references. 

The  few  abbreviations  used  (as  Maj.,  Col.,  lin.  ft.,  cub.  yds.,  etc.)  will  be  readily 
understood.  The  references  to  the  Annual  Reports  of  the  Chief  of  Engineers  are  printed 
with  the  year  (omitting  th^  ^'18")  in  heavy  face  type,  and  the  page  in  ordinary 
type,  thus:  **  '86, 1921."  In  the  report  of  1877  the  plan  was  commenced  of  pagiug 
each  annnal  report  continuously,  regardless  of  volumes,  and  therefore  the  number 
of  the  volume  is  ignored  in  the  references  in  this  Index,  excepting  where  it  is  neces- 
sary to  refer  to  a  report  prior  to  1877,  when  the  volumes  are  indicated  by  the  Roman 
numerals,  i,  ii,  iii,  iv. 


INDEX 

or 
WOEKS  AND  SUEVBT8  FOE 


IMPROVEMENT  OF  RIVERS  AND  HARBORS. 


AGATE  BATy  HI  I  NUT.— Improvement  of. 

(Coutinned  froDi  Vol.  II,  p.  11.) 

Appropriations. 

18X6-'87 $22,500 

1888 15,000,  '88,  1813. 

1890 25,000,  '90,  2284. 

1892 30,000,  '92,  2125. 

Total 92,500 

List  of  AppropriatiouH,  *90,  2284. 
Contracts. 

1888.  Thomas  Dwyer,  for  timber  breakwater  constraction  at  a  total  of  $12,449, 

89,  1999. 
1891.    Campbell  &  McDonald,  for  construction  of  200  linear  feet  of  breakwater 
at  $23,400,  '91,  2487. 
Engineers. 
Chief  ok  Engineers. 

Reports,  '88,  231;  '89.  268;  '90,  241;  '91,  311;  '92,  296. 
Engineers  in  Charge. 
MaJ.  J.  B.  Qninn,  1886-'92.    Reports,  '88.  1812;  '89,  1998:  '90,  2283;  '91,  2486. 
Capt.  W.  L.  Fisk,  1892-'—.    Report,  '92,  2123. 
Operations. 
1887-'88.  400  linear  feet  of  east  breakwater  bnilt,  '88,  1812. 
1888-'89.  Breakwater  extension  continued,  '89,  1998. 
1889-'90.  150  linear  feet  of  east  breakwater  built,  '90,  2284. 
1890-^91.  Extension  of  east  breakwater  continued,  '91,  2486. 
1891-92.  Breakwater  extension  continued,  '92,  2124. 
Physical  Giiaracteristics. 

Description  of  tbe  locality,  '88,  1812;  '90,  2283. 
Projects. 
By  Maj.  Quinn,  1887,  for  the  construction  of  two  breakwaters  in  Agate  Bay,  1,000 
and  900  feet,  respectively,  and  extending  from  tbe  easterly  and  westerly  points 
of  the  biiy;  the  opening  between  the  ends  of  the  breakwaters  to  be  1,340  feet 
and  the  area  inclosed,  109 acres;  estimated  cost,  $213,000,  '87, 1951.  Increased 
in  1888  to  $243,500,  '88,  1812;  '89,  1998;  '90,  311. 


AHNAPEE  HARBOR*  WIS.— Improvement  or 

(Continued  from  Vol.  II,  p.  12.) 

Appropriations. 

1871-^87 $155,000 

1888 5,000,  '88,  1847. 

1890 6,000,  '90,  2339. 

1892 7,000,  '92.  2185. 

Total 173,000 

List  of  appropriations,  '92,  2185. 
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12  INDEX   OP 

AHNAPEE  HARBOR,  iri§.~Continaed. 

£iii:ineer8. 

Chief  of  £nginekr8. 
Reports,  '88,  239;  '89,  278;  '90,  251;  '91,  821;  '92,  807. 

Engineers  in  Chaboe.' 
Maj .  C.  £.  L.  B.  Davis,  1886  '92.    Reports,  '88, 1846 ;  '89, 2058 ;  >90, 2838 ;  '91, 2588. 
Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2184. 
Operations. 

1887-88.  No  operations  pendiDg  the  securing  of  free  wharfage  over  Government 
piers,  '88,  1846. 

1888-'89.  In  1889  operations  were  resumed,  it  being  recommended  that  the  proviso 
as  to  free  wharfage  be  omitted  from  future  appropriations. 
3,496  cubic  yards  rock  and  19,965  cubic  yards  sand  removed  from  the  channel : 
crib  in  south  pier  reset;  250  linear  feet  south  pier  superstructure  built;  150 
linear  feet  north  pier  extension  completed;  work  done  by  hired  labor,  '89, 
2054. 

1889-'90.  North  pier  extended  50  feet,  and  4.147  cubic  yards  rock  and  5,330  cubic 
yards  sand  removed  by  blasting  and  dredging;  work  done  by  hired  labor, 
'90.  2338. 

1890-'91.  200  linear  feet  of  north  pier  superstructure  built  by  hired  labor;  minor 
repairs  to  south  pier,  '91,  2539. 

1891-92.  352  linear  feet  of  north  pile  pier  provided  with  sheet  piling;  652  cubic 
yards  rock  and  28,205  cubic  yards  sand  and  gravel  dredged  from  the  channel ; 
all  operations  by  hired  labor,  '92  2185. 
Projects. 

The  original  project  of  1870,  by  Maj.  Houston,  proposed  the  formation  by  pier 
extension  and  dredging,  of  an  outer  harbor  covering  the  mouth  of  Ahnapee 
River;  estimated  cost,  $370,000,  '71,  125;  '72, 118;  '76,  ii,  351. 

In  1873  the  project  was  modified  to  provide  for  the  formation  of  a  small  harbor  at 
the  mouth  of  the  river,  which  might  be  subsequently  utilized  should  the 
larger  outer  harbor  ever  be  required;  estimated  cost,  $100,000,  '73,  200;  '76, 
ii,  351. 

In  1875  Maj.  Robert  proposed  the  extension  of  the  piers,  provided  for  under  the 
project  of  1873,  to  the  18-foot  curve  in  Lake  Michigan,  and  the  formation  of 
an  inner  harbor  100  feet  wide  and  12  feet  deep,  extending  from  the  highway 
bridge  to  the  month  of  the  river,  at  an  estimated  cost,  in  addition  to  the  pro- 
ject of  1873,  of  $95,000,  or  at  an  aggregate  cost  of  $175,000,  '76,  ii,  346-359; 
increased  by  Board  of  Engineers,  '76,  ii,  346. 

In  1884  the  project  was  modified  by  increasing  the  width  of  entrance  to  the  piers 
to  200  feet,  '85,  1990. 

In  1891  the  estimate  of  1875  was  increased  by  $10,000,  and  $9,000  was  estimated  as 
required  for  completion  of  the  existing  project,  '91,  2539.  Estimate  for  com- 
pletion increased  in  1892  to  $12,000,  '92,  2185. 

Surveys. 

Maps. 
'88,  1846. 


ALABAmA  RIVER,  Alt  A. —Improvement  of. 

(Continued  from  Vol.  11,  p.  13.) 

Appropriations. 

1878-'87 $146,000 

1888 20,000, '88,  1188. 

1890 20,000,  '90ri657. 

1892 70, 000, '92,  1421. 

Total 255,000 

List  of  appropriations,  '88,  1188;  '91,  1738. 
Commerce. 

Present  and  prospective  demands  of  commerce,  '91,  1765. 
Engineers. 
Chikf  ok  Engineers. 
Reports,  '88,  158;  '89,  183;  '90,  166;  '91,  204,  211;  '92,  200. 

EKGINKBR8  IX  CHARGK. 

Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88,  1187. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1400;  '90,  1654;  '91,  1738;  '92, 1418, 
Assistant. 
C.  B.  Percy.    Reports,  '89,  1401;  '90,  1655;  '91, 1739.  1764,  1766;  '92,  1419. 
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AI.ABAIIIA  RIVER,  ALA.— Continued. 

Operations. 

1887-88.  1,333  logs  and  snags  removed  from  the  channel  and  533  overhanging 
trees  cnt  from  the  hanks,  '88,  1188 

1888-^89.  2,200  logs  and  snags  and  one  vrreck  removed  from  the  channel;  4,730 
trees  and  stamps  removed  from  the  hanks. 

1889-'90.  1,706  logs  and  snags  removed  from  the  channel;  4,111  trees  and  stumps 
« removed  from  the  hanks;  repairs  to  snagging  plant,  '90,  1656. 

1890-'91.  Snagging  operations  continued,  '91,  1739. 

1891-92.  962  snags,  25  howlders,  1,550  cuhic  yards  gravel  removed  from  the  chan- 
nel ;  2,710  trees  cleared  from  hanks,  and  181  linear  feet  of  rock  and  brush  jettv 
huilt,  '92,  1420. 
Phjrsieal  Cbaracteristics. 

Character  of  the  banks  and  river  bed,  '89,  1400;  '90,  16f4;  '91,  1761,  1762. 

Condition  of  the  channel  at  the  various  bars,  islandp,  and  shonls,  from  the  month 
to  the  junction  of  the  Coosa  and  Tallapoosa  rivers,  '91,  1768. 

Projects. 

By  Capt.  Damrell,  1876,  for  the  improvement  of  the  river  from  its  month,  50 
miles  above  Mobile,  to  Wetmnpka,  Ala.,  a  distance  of  323  miles;  by  the 
removal  of  logs  and  suaji^s,  and  by  the  construction  of  wing  dams  and  jetties, 
so  as  to  give  a  channel  200  feet  wide  and  4  feet  deep  at  mean  low  water,  at  an 
estimated  cost  of  $229,741,  '76,  i,  498, 507;  '85,  203. 

In  1891,  the  project  of  1876  having  been  practically  completed  at  a  cost  of  $172,000. 
Capt.  Price  proposed  increasiug  the  channel  depth  to  6  feet,  at  an  estimated 
cost  of  $386,251,  '91,  1740,  1765. 

Surveys. 

Examination  for  a  6-foot  chanhel  from  the  mouth  to  Wetumpka,  ordered  by  act  of 
September  19.  1890.    Made,  1890,  under  direction  of  Capt.  Price,  '91,  1761. 


AI4AFIA  RITGR9  FI^A.— Examination  or. 

Eiii^iiieers. 

Chief  of  Exginrers. 

Report,  '89,  174. 
Engineer  in  Charge. 

Capt.  W.  M.  Black.    Report,  '89,  1357. 

A  881  ST  A  NT. 

D.  B.  Dniin.     Report,  '89.  1358. 
Piiysleal  Characteristics. 

Description  of  the  locality,  '89,  1357. 

Plans. 

By  Capt.  Black,  1889,  for  improvement  of  the  river  by  carrying  the  channel  depth 
at  the  mouth,  15  feet  at  low  water,  over  the  shoals  as  far  as  Peru,  hy  dredging 
assisted  hy  light  wing  dams ;  estimated  cost,  $10,000,  '89,  1358. 
Surveys. 

Examination  ordered  hy  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Black,  '89,  1357. 


ALEXANDER  HARBOR,  MO.— (See  Mis81SSIPPI  River  from  Des  Moines 

KAPrDS  TO  THE  MOUTH  OF  THE  ILUNOIS  RiVEB.) 


ALLEGHEIVY  RIVER,  PA.— Improvement  or 

(Continued  from  Vol.  II,  p.  14.) 
Appropriations. 

1879-W |^^i7,'500* 

.fioo  i  25I0OO,  '88,  1680. 

^^^ \  35,000,* '88,  1683. 

ifton  5  20,000, '90,  2195. 

■^^^ I  35,000,*  '90,  2198. 

i«Q9  5  25,000,  '92,  1995. 

^^'^ )  40,000,* '92,  1996. 

Total 352,.'>00 


*For  dam  at  Herrs  Island, '86, 1546;  '87,  1812;  '92, 1996. 
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AliliEOHENY  RIVER,  PA.-Continaed. 

Contracts. 

1889.  J.  J.  Shipman,  for  dike  conBtruction,  at  $13,784,  '89,  1886. 

Engineers. 

Chief  of  Enginkkrs. 

Reportfi,  '88,  216;  '89,  251,  262;  '90.  227;  '91,  292;  '92,  280. 
Engixerrs  in  Charge. 
Lieut.  Col.  W.  £.  Merrill,  1876-'91.    Beports,  '88.  1680,  1682;    '89.  1885,  1887; 

'90.  2194,  2198 ;  '91.  2363,  2366. 
Maj.  A.  Stickney,  1892-'—.  .  Reports,  '92,  1992,  1996. 
Assistant. 
J.  W.  Arras.    Reports,  '88,  1681;  '89,  1886, 1888;  '90,  2194;  '91,  2364,2367;  '92, 
1992. 

lieiral  Proceedings. 

Work  at  Cornplanter  Islands  stopped  by  iigauction,  '90,  2195;  removal  of  injunc- 
tion secured  by  modification  of  plan,  '91,  2364. 

Commencement  of'  operations  on  Uerrs  Island  Dam  delayed  by  suit  brought  by 
riparian  owners,  '92,  1996. 

Operations. 

1887-88.  Dam  at  Corydon  partially  rebuilt,  repairs  to  Six  Mile  and  Nicholsons 

dams,  and  540  tons  rock  removed  from  river  bed,  '88,  1680. 
1888-'89.  No  operations,  '89,  1885. 
1889-'90.  Repairs  to  dams  at  Six  Mile  and  Nicholsons  islands;  1,739  linear  feet  of 

timber  and  stone  dike  completed  under  contract  at  Red  Bank,  '90,  2194. 
1890-91.  Dam  at  Cornplanter  Islands  completed;  50  linear  feet  of  dam  at  Pithole 

built;   236  cubic  yards  rock  used  in  repair  of  dike  at  Rod  Bank,  '91,  2363. 

Site  prepared  for  lock-keeper's  house  at  Herrs  Island,  '91,  2366. 
1891-92.  Dams  at  Hickory  frnd  Pithole  completed ;  repairs  to  dike  at  Red  Bank  and 

dam  at  Nicholsons  Island;  500  cubic  yards  rock  removed  from  bar  at  foot  of 

Pithole  Ripple ;  621  cubic  vards  rock  and  11  snags  removed  between  Kittanniug 

and  Pittsburg,  '92,  1993,  1994. 

Projects. 

By  Lieut.  Col.  Merrill,  1879,  for  the  temporary  improvement  of  the  river  by  rook 
removal,  construction  of  wing  dams,  closing  low-water  chutes  behind  islands, 
erection  of  a  log  chute  in  dam  at  Corydon  Island,  and  repairs  to  dams  at 
Nicholsons  and  Six-Mile  islands,  '79.  1371;  '86,  273;  '88,  1681. 

In  187G  Lieut.  Col.  Merrill  proposed  the  improvement  of  Garrisons  Ripple  at  the 
head  of  Horrs  Island  about  2  miles  above  the  confluence  of  the  Allegheny  and 
Monongahela  rivei*s,  by  construction  of  a  look  and  fixed  dam  at  the  heatl  of 
the  Allegheny  arm  of  the  pool  formed  by  the  Davis  Island  Dam;  estimated 
cost,  $153,000,  '76.  ii,  148;  '80. 1766;  '86,  1545.  In  1891  the  authorities  of  Alle- 
gheny City  donated  the  necessary  laud  ou  the  right  bank  on  condition  that  the 
dam  be  made  a  movable  one.  The  plans  for  the  work  were  accordingly  changed, 
increasing  the  estimated  cost  to  $600,000,  '91,  2366. 
Surveys. 

Survey  for  location  of  Herrs  Island  Look  and  D»m.  Made,  1889,  under  direction 
of  Lieut.  Col.  MerriU,  '89,  1888. 


AL.I.OUEZ   (AI^IiONEZ)  BAV  AND    BTEMADJl  RIVER,  I.AKE 

SIJP£RIOR,  DTIS.— Examination  or. 

Engineers. 

ClIIKF  OF  ENGINRBRS. 

Report,  '91.  316. 
En(}inbkkb  in  Charge. 
Maj.  J.  B.  Quinn.    Report,  '91,  2512. 
Col.  O.  M.  Poe.     Report,  '91,  2513. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2513. 
Plans. 

In  1890  Col.  Poe  did  not  consider  Nemadji  River  worthy  of  improyement,  *91, 2512. 
Survej^s. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Maj.  Quinn,  '91,  2512. 
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ALIiOWAV  CREEK,  Itf.  J«— Impiiovemknt  ojt. 


Appropriations. 

mo $6,000/91,1087. 

1892 3, 000, '92.  938. 


Total 9,000 

Contracts. 

F.  C.  Somen,  for  dredging,  at  18  cents  per  cnbio  yard,  '91,  1067. 
Enn^ineers. 

Chikf  of  Engikbbrs. 

Reports. '89,  1102;  '90.  92;  '91,  117;  '92,  118. 
Engineers  in  Chargr. 
Lieut.  Col.  H.  M.  Robert,  1888-^91.    Reports, '90,  906,  910. 
Maj.  C.W.  Raymond,  1891-'—.    Reporte/91,  1086;  '92,  937. 
Assistant. 
L.  Y.  Schermerhom.    Report,  '90,  907. 
Operations. 

1890-^91.  18,341  cubic  yards  material  dredged,  '91,  1086. 
1891-'92.  4,893  cubic  yards  material  dredged,  '92,  937. 
Pliysical  Characteristics. 

Description  of  the  locality,  '90,  907;  '91,  1086. 
Projects. 
By  Lieut.  Col.  Robert,  1889,  for  improvement  of  the  creek  by  dredging  a  channel  6 
feet  deep  at  mean  low  water  and  60  feet  wide  from  Quiuton  to  a  point  about 
1,000  feet  above  the  Upper  Hancock  Bridge ;  from  thence  a  channel  of  the  same 
depth  and  a  least  width  of  75  feet  down  the  stream  to  the  lower  side  of  the  bar 
at  the  Square. 
At  a  locality  in  the  creek  known  as  the  Canal,  in  addition  to  obtaining  a  channel 
of  the  dimensions  named,  the  width  of  the  creek  is  to  be  increased  to  about 
150  feet  between  its  low-water  lines. 
At  the  Square  the  dredged  channel  is  to  bo  supplemented  by  a  deflecting  dike  500 
feet  in  length,  formed  of  the  dredged  material,  with  its  channel  face  protected 
by  a  riprap  of  stone.    Estimated  cost,  $25,000,  '90,  913;  '92,  937. 
Surveys. 
Ordered  by  act  of  August  U,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 
Robert,  '90,  910. 


AIiP£I«A  HARBOR  AND   THUNDER   BAT  RITER,    MICH.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  •15.) 

Appropriations. 

1876-'82 $19,500 

ifton  J  Alpena  Harbor 6, 500  )  .a,   n^g^j 

^^^ I  Thunder  Bay  River..     10, 000  J  »-^' ^'O'- 

1892 Thunder  Bay  River.     10,000,  '92,2453. 

Total 45,000 

Contracts. 

1889.  Carkiu,  Stickney  &  Cram,  for  dredging,  at  40  cents  per  oubio  yard,  '89, 

2246. 
1891.  Bay  City  Dredging  Company,  for  dredging,  at  19  cents  per  cnbio  yard, 
•91,  2767. 
Engi^ineers.  ^ 

Chief  of  Engineers. 

Reports,  '88,  262;  '89,  310,319;  '90,  278;  '91,  348,360;  '92,  335. 
Enoinkkr  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88,  1961;   '89,  2245,  2288,  2289;  '90,  2722: 
'91,  2765, 2768;  '92,  2450,  2452. 
Operations. 
1887-'88.  No  operations  for  lack  of  funds,  '88,  1961. 
1888-'89.  5,290  cubic  yards  material  dredged,  '89,  2286. 
1889-'90.  5,254  cubic  yards  material  dredged,  '90,  2722. 
1890-'91.  6.871  cubic  yards  material  dredged  from  the  harbor  and  7,421  onbic  yards 

from  the  river,  '91,  2766, 2769. 
1891-'92.  17,083  cubic  yards  material  dredged  from  the  harbor,  33,370  oubio  yards 
material  dredged  from  the  river,  '92,  2452. 
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AI.PENA   HARBOR  ABTD   THUNDER   BAY   RIVER,  IHICH.— 

Coutinued. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  2289. 
Projects. 

B}'  MaJ.  Harwood,  1881,  for  excavation  of  an  entrance  channel  14  feet  deep  from 

the  bay  into  the  river  at  an  estimated  cost  of  $25,000,  '81,  2244;  '84,  2037. 

Project  completed  in  1884,  '87,  2249. 
In  1888  Col.  Poe  recommended  the  redredging  of  the  partly  deteriorated  channel 

to  16  feet,  at  an  estimated  cost  of  $a4,511,  '88,  1961;  '91,  2765. 
In  1889  Col.  Poe  proposed  the  improvement  of  Thunder  Bay  Kiver  by  the  exoava- 

tion  of  a  16-foot  channel,  with  a  width  varying  from  50  to  200  feet,  extending 

from  the  month  to  1  mile  above,  involving  the  removal  of  109,356  cnbic  yards 

of  material,  at  an  estimated  cost  of  $36,087.48,  '89,  2290. 
Surveys. 
Survey  of  Thunder  Bay  River,   Alpena,  Mich.,  for  a  16-foot  channel  from  the 

mouth  to  1  mile  above,  ordered  by  act  of  August  11, 1888.    Made,  1889,  under 

direction  of  Col.  Poe,  '89,  2288. 
Maps. 
•89,  2290. 


AliSEA  BAY  AND  RIYER,  OREO.— Examination  of. 

(Continued  from  Vol.  II,  p.  16.) 
Eng^ineers. 

CllIKF  OF  KnGINBEBS. 

Report,  '91,  409. 
Engineer  in  Charge. 

Capt.  F.  W.  SjnuouB.    Report,  '91,  3246. 
Assistant. 
J.  S.  Polhemus.    Report,  '91,  3246. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '91,  S248. 
Plans. 
In  1890  Capt.  Symons  did  not  consider  the  locality  worthv  of  improvement,  '91, 
3249. 
Surveys. 
Examination  ordered  bv  act  of  September  19,  1890.    Made,  1890,  under  direction  of 
Capt.  Symons,  '91,  3246. 


AliTAmAHA  RIVER9  OA.— Improvement  OF. 

(Continued  from  Vol.  II,  p.  16.) 

Appropriations. 

1881~'87 $.55,000 

1888 10,000,  '88,  1038. 

1890 15,000, '90,  1371. 

1892 15,000, '92,  1263. 

Total 95,000 

List  of  appropriations,  '88,  1038. 
Commerce. 
Increase  in  river  trade  and  reduction  in  freight  rates  consequent  upon  improve- 
ment, '88,  1037;  '90,  1382. 
Value  of  lumber  interests,  '91,  1533. 
Contracts. 

1888.  M.  A.  Sweeney  &  Bro.,  for  repairing  snag  boat,  at  $10,000,  '89,  1248. 
Erigrineers. 
Chief  of  Engineers. 
Reports,  '88,  141;  '89,  161;  '90,  144;  '91,  181;  '92,  177. 
•  Engineer  in  Charge. 

Capt.  O.  M.  Carter,  1888-'—.    Reports,  '88, 1035;  '89,  1245;  '90, 1369,  1372;  '91, 
1531;  '92,  1261. 
Assistants. 
W.  R.  Curtis.    Report,  '88,  1038. 
F.  C.  Armstrong.    Reports,  '90.  1368;  '91, 1535;  '92,  1264. 
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AI^TAintAHA  RIVER,  OA.— Continned. 

Operations, 

1887-'88.  No  operations.  '88.  1036. 

1888 -*89.  157  fumgs  and  logs  removed  from  the  channel  and  221  oyerhanging  trees 
from  the  banks,  '89,  1247. 

1889-^90.  170  sna^s  and  logs  removetl  from  the  river  and  309  overhanging  trees  cat 
from  the  banks,  '90,  1370. 

185M)-'91.  150  snags  and  466  trees  removed  from  the  channel  and  banks,  '91, 1532. 

1891-'92.  521  snags  removed  from  the  channel  and  1,100  overhanging  trees  cleared 
from  the  ban^s :  construction  of  wattled  pile  spar  dams  began  at  Beards  Blaff, 
and  repairs  made  to  old  training  wall  at  that  point,  *92,  1^2. 
Physical  Characteristics. 

Description  of  the  river,  '90,  1372, 1374, 1378. 
Projects. 

By  Col.  Gillmore,  1880,  for  the  formation  of  a  low-water  channel  80  feet  wide  and 
3  feet  deep,  from  its  conflaeifce  to  Darien,  155  miles,  by  the  removal  of  rock, 
bars,  and  snags,  at  an  estimated  cost  of  $60,000,  '81,  1106;  '87,  1176. 

By  Lient.  Carter,  1890,  for  the  establishment  or  a  navigable  steamboat  channel  3 
feet  deep  at  ordinary  summer  low  water  between  the  Junctions  of  the  Oconee 
and  Ocmnlgee  rivers  and  the  town  of  Darien ;  this  to  be  accomplished  by 
removal  of  rock  shoals,  sand  bars,  snags,  and  lo^rg  from  the  channel  and  over- 
hanging  trees  from  the  banks,  construction  of  dedecting  dikes,  closing  inoi^ 
lent  cat-of!s,  and  revetting  caving  banks;  total  estimated  cost,  $128,627.50. 
'90.  1370, 1380;  '92,  1261. 
Surveys. 

Made  under  direction  of  Lieat.  Carter,  1890,  '90,  1372. 

Examinations  and  surveys  prior  to  1890,  '90,  1377. 


ALTON  HABBOB,  IIjL.— (See  Mississippi  River  between  mouths  of.Ilu- 

NOIS  A.ND  OUIO  RIVBUS.) 


AliTISO  CREEK  AlVD  HARBOR,  €AIi.— Examination  ov. 

Engineers. 

Chief  of  Enoinrbrs. 

Report,  '91,  393.  * 

Engineer  in  Charge.  '^ 

Lient.  Col.  W.  H.  H.  Benyanrd.    Report,  '91,  2964. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '91,  2964. 
Plans. 
In  1890  Lient.  Col.  Benyaurd  did  not  consider  the  locality  worthy  of  improve* 
ment,  '91,  2964. 
Survejrs. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  onder  direction 
of  Lieat.  Col.  Benyanrd,  '91,  2964. 


AMITE  RITER  AND  BA¥OU  MAIVCHAC,  I. A.— Improvement  OV. 

(Continued  from  Vol.  II,  p.  17.) 

Appropriations. 

1)<S(U'87 $15,000 

1888 5,000, '88,  1248. 

1890 3,800, '90,  1741. 

1892 2,500/92,  1486. 

Total 26,300 

Lost  of  appropriations,  '92,  I486. 

8648 Z 
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A1XEITE  RIV£R  AND  BAYOU  itlANClIAC,  I.A.— Coutluaed. 
Enirineers. 

CUIKF  OK  EnGINREKS. 

Beports, '88,  168;  '89,  196,  202;  *90,  177;  '91.  223;  '92,  217. 
Engineeks  in  Charge. 
Capt.  W.  L,  Fisk,  1888-'91.    Reports,  '88,  1247;  '89,  1484, 1613, 1528;  '90,  1740. 
Maj.  J.  B.  Quinn,  1891-'—.    Keport8,'91,  1820;  '92,  1485. 
Operations. 
l887-'8«.  No  operutioDS,  '88,  1247. 

1888-'89.  846  trees  and  stumps  removed  from  the  channel  and  banks,  '89,  1485. 
1889-'90.  No  oi)eration8,  '90,  1740. 
1890-91.  Snagging  operations  resumed,  '91,  1821. 
1891-'92.  445  snags,  logs,  and  trees  cleared  from  the  channel,  '92, 1486. 
Plans. 
In  1888  Capt.  Fisk  considered  the  cost  of  improvine  Bayou  Mancbac  as  a  water 
route  from  Mississippi  River  to  Mississippi  sSound  excessive,  '89,  1515. 
Projects. 
By  Maj.  Uowell,  1879,  for  the  improvement  of  the  river  from  Bayou  Manchac  to 
Lake  Maurepas,  giving  a  low- water  depth  of  5  feet  by  the  removal  of  snags 
and  logs,  at  an  estimated  cost  of  $23,760,  '80,  1157.    Improvement  not  consid- 
ered  permanent,  '83, 1105;  '84,  210. 
After  examination  in  1889,  Capt.  Fisk  reported  the  river  as  unworthy  of  improve- 
ment for  more  than  5  miles  above  the  mouth  of  Bayou  Manchac,  and  estimated 
such  improvement,  snagging,  and  dredging  to  cost  $5,000,  '89, 1529.     Improve- 
ment can  not  be  made  permanent,  '91,  1821. 
Annual  expenditure  of  $2,500  required  to  maintain  the  river  and  bayou  in  navi- 
gable condition,  '92,  1486. 

Surveys. 

Examinations  of  Bayou  Manchac  for  a  water  route  from  the  Mississippi  River  to 
Mississippi  Sound  ordered  bv  act  of  August  11,  1888.  Made,  1888,  under 
direction  of  Capt.  Fisk,  '89,  lol3. 

Examination  of  Amite  River  ordered  by  act  of  August  11,  1888.  Made  under 
'direction  of  Capt.  Fisk,  '89,  1528. 


AIVDAI1USIA9  Ilili.— (See  Mississippi  River  from  St.  Paul  to  Dks  Moines 

Rapids.) 


ANNAPOIilS  HABBOBt  HID.— Improvement  or. 
(Continued  from  Vol.  II,  p.  19.) 
Appropriations. 

1880-'8l $10,000 

Engineers. 

Engineer  in  Charge. 

Col.  W.  P.  Craighill,  1876-'—.    Report,  '88,  76L 
Assistant       * 

C.  P.  E.  Bnrgwyn.    Report,  '88,  762. 
Operations. 
lS87-'88.  No  opeiations,  '88,  761. 

Projects. 

By  Col.  Craighill,  1880,  for  improvement  of  the  harbor  by  the  formation  of  a  chan- 
nel through  the  bars  abreast  of  the  Naval  Academy,  by  dredging  to  a  width 
of  150  feet  and  depth  of  24  feet  low  water;  estimated  cost,  $66,000, '81,  872; 

'85,  134. 
In  1881  Col.  Craighill  recommeuiled  the  postponement  of  operations  as  the  amount 
available,  $10,000,  was  not  sufficient  to  efi'ect  any  substantial  improvement, 
'81,  874. 


BIVEBS   AND   HARBORS.  "  .19 

APAI.ACHICOI.A  BAT,  FliA.— lAtPROVSMENT  OV. 

(Coutinued  from  Vol.  II,  p.  20.) 

Appr^i^riattons* 

1828-'87 $92,350.29 

1888 20, 000. 00, '88,  1161. 

1890 20, 000. 00, '90,  1624. 

1892 20, 000. 00, '92,  1399. 

Total 152,350.29 

List  of  appropriations,  '89,  1373;  '91,  1694. 
Contracts. 

1889.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  24f  cents  per  cnbic 

yard,  '89,  1374. 
1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  25  cents  per  cubic 
yard,  '92,  1399. 
Eni^ineers. 
Chief  of  Engineers. 

Reports,  '88,  152;  '89,  175;  '90,  157;  '91,  196;  '92,  192. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  lH87-'89.    Report,  '88,  1160. 

Capt.  P.  M.  Price,  1889-'— .    Reports,  '89,  1372;  '90,  1623;  '91.  1694;  '92,  1397. 
Operations. 

1887-'88.  7,688  cnbic  yards  material  dredged  from  the  bar,  '88,  1161. 
1888-'89.  No  operations,  '89,  1374. 

1889-'90.  65,547  cubic  yards  mnd  and  sand  removed  from  the  channel,  '90,  1624. 
1890-'91.  No  operations,  •91,'l694. 

1891-92.  54,458  cubic  yards  material  dredged,  '92,  1398. 
Projects. 

By  Capt.  Damrell,  1879,  for  the  formation,  by  dredging,  of  a  channel  100  feet  wide 
and  11  feet  deep  through  the  bar  in  the  bay  at  the  mouth  of  the  river;  esti- 
mated cost  $100,000,  '79.  823;  '85,  1258;  '87,  1265. 
It  was  not  considered  that  the  improvenieut  would  be  permanent  without  auxiliary 

works,  '80,  1077;  '86,  193;  '87.  1205. 
In  1890,  after  the  appropriation  of  $107,000,  it  was  estimated  that  $40,000  would 
be  required  for  completion,  '90,  1624. 
Surveys. 
Maps. 
'90, 1624. 


APALACHICOI.A  RIVE  R,  FliA.— Improvbmbnt  OV. 

(Continued  from  Vol.  II,  p.  20.) 

Appropriations. 

1874-'87 $40,500, 

1888 2,000,  '88,  1160. 

1890 2,000, '90,  1622. 

1892 5,000,  '92,  1401. 

Total 49,500 

List  of  appropriations,  '90,  1622;  '91,  1696. 
Eiigrineers. 

CiiiKF  OF  Engineers. 

Reports,  '88,  151;  '89, 175;  '90,  156;  '91,  197;  '92,  193. 
Enginkkrs  in  Charge. 
Capt.  R.  L.  Hoxie,  1887-^89.    Report,  '88,  1159. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1372, 1416;  '90, 1621:  '91, 1696:  '92, 
1400. 
Assistant. 
T.  Robinson.    Reports,  '89, 1418;  '91,  1697. 
Operations. 
1887-'^8.  Improvement  completed  as  projected,  '88,  1160. 
1888-^89.  304  logs  and  snags  removed  from  the  channel  and  2,328  overhanging 

trees  and  logs  removed  from  the  banks,  '89,  1372. 
1889-'90.  366  logs  and  snags  removed    from  the  channel  and  1,246  overhanging 

trees  cut  from  the  banks,  '90,  1622. 
1890-^91.  582  logs,  snags,  and  stumps  removed  from  the  channel  and  2,142  over- 
hanging trees  cleared  from  the  banks,  '91,  1697. 
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APAIiACHICOIiA  RIVER,  FJLA.— Continued. 

Operations — Continued. 
1891-92.  313  snags  cleared  fyrom  the  channel  and  878  trees,  logs,  and  stumps 
removed  from  the  banks,  '92, 1401. 
Pliysical  €taaracterisUcs« 

Description  of  Ohipola  River  tributary,  *89,  1416. 

Projects* 

By  Capt.  Damrell,  1874,  for  the  formation  of  a  channel  of  navigable  width  and  6 
feet  depth  by  the  removal  of  sna^s  and  overhanging  trees,  and  by  utilizing 
Styx  River  and  Moccasin  Slough,  in  avoiding  the  worst  part  of  the  Apalachi- 
cola  River;  estimated  cost,  $80,000,  '73,  698.  Project  accomplished  in  1880  by 
expenditure  of  $37,244,  '80,  1076.  In  addition  to  original  project,  Chipola 
Cat-off  opened  to  Whites  Bluff,  '82,  1265.  Annual  appropriations  estimated 
for  the  preservation  of  improvement,  $2,000,  '85,  1276;  '86,  1154. 

The  act  of  August  11, 1888,  directed  an  examination  of  the  Chipola  River  from  its 
mouth  to  Wewachitka  and  the  cut-off  and  Lee  Slough  running  from  the  Apa- 
lachicola  to  the  Chipola  River.  This  examination  was  made  in  1889,  and 
resulted  in  the  recommendation  that  a  channel  60  feet  wide  and  5  feet  deep 
should  be  cleared  through  the  cut-off,  Lee  Slough,  and  the  Lower  Chipola 
River,  at  an  estimated  cost  of  $7,500,  '89,  1417. 

The  present  approved  project,  therefore,  provides  for  securing  a  channel  100  feet 
wide  and  6  feet  deep,  at  low  water,  in  the  Apalachicola  River  by  the  removal 
of  snugs  and  overhanging  trees,  and  widening  and  straightening  Moccasin 
Slough  and  the  Elbow,  and  for  securing  a  chaunel  through  Lee  Slough  60  feet 
wide  and  5  feet  deep  at  low  water,  by  the  removal  of  logs,  snags,  and  over- 
hanging trees,  '91,  1696. 
Survey  »• 

Examination  of  Chipola  River  from  its  mouth  to  Mariana  ordered  by  act  of  August 
11, 1888.    Made,  1889,  under  direction  of  Capt.  Price,  '89,  1416. 

Maps. 
•91,  1697. 


APPOMATTOX  RITER,  VA.— Improvement  o». 

(Continued  from  Vol.  II,  p.  21.) 

^riations* 

1871-'87 $378,750 

1888 15, 000, '88,  768. 

1890 1.5,000,  '90,1025. 

1892 15, 080, '92, 1094. 

Total 423,830 

List  of  appropriations,  '92,  1093. 
Contracts. 

1889.  Cliue  <&  Isaac  for  jetty  construction,  '89,  953. 

1890.  W.  Jameson,  for  oonstructioD  of  wattle  jetty,  at  79  cents  per  linear  foot; 
timber  jetty  with  mattress  protection,  at  $3.24;  Dike  A  at  $1.06  and  Dike  B 

•     at  98  cents  per  linear  foot,  '91,  1302. 
Ensrineers. 
CniEF  OF  Engineers. 

Reports,  '88,  101;  '89,  118;  '90.  106;  '91,  150;  '92,  153. 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1888-^90.    Reports,  '88,  768;  '89,  955. 
Lieut.  G.  J.  Fiebeger,  1889-'92.     Reports,  '89,  952,  957;  '90,  1025;  '91,1300. 
Lient.  E.  Burr,  1892-'—.    Report,  '92,  1093. 
Operations. 

1887-'88.  Dredging  carried  on  by  the  city  of  Petersburg,  '88,  768. 
•    188^^89.  15,175  cubic  yards  material  dredged.  Jetties  repaired,  and  closure  dike 
to  Jetty  No.  20  prolonged,  '89,  952. 
188^'90.  10,436  cubic  yards  material  dredged,  '90,  1025. 

1890-'91.  13,512  cubic  yards  of  material  dredged  from  Puddledock  Shoal  and 
deposited  behind  closure  dike;  22  linear  feet  of  jetty  built;  RushmoreDam, 
etc.,  built,  '91,  1301. 
1891-92.  892  linear  feet  of  brush  and  pile  dike  bnilt  at  Magazine  Bend  and  at 
Lieutenant  Run  Dike,  and  583  linear  feet  of  the  latter  dike  backed  with  brush ; 
dam  built  at  Steins  Cut,  and  repairs  to  closure  d^ke  at  head  of  Puddledock 
Cut;  7,867  cubic  yards  gravel  used  in  construction  of  bauk  behind  the  out. 
•92, 1093. 


RIVERS   AND   HARBORS.  21 

APPOilTATTOX  RIVER,  T A.— Continued. 

Plao9. 

By  Lieat.  6.  J.  Fiebeger,  1889,  for  diversion  of  the  waters  of  the  Appomattox 
River  into  the  old  North  Channel,  involving  dredging,  dam,  embankment, 
and  bridge  construction,  and  the  purchase  of  overflowed  lands;  estimated 
cost,  $387,926.21,  '89,  960. 
Private  and  Corporate  IVork. 

Dredging  done  by  the  city,  near  Petersburg,  '88,  768. 

History  of  improvements  carried  on  by  the  city  of  Petersburg,  '89,  957, 961. 

Projecfs. 

By  Board  of  Engineers,  1870,  for  the  attainment  of  a  channel  with  a  dex>th  of  12 
feet  at  high  water,  and  a  width  as  great  as  the  river  will  bear,  the  improve- 
ment to  be  accomplished  by  regulating  works,  aided  by  dredging;  estimated 
cost,  $428,000,  '71,  73,  606;  '85,  155;  '87,  117. 

In  1887  a  revision  of  the  estimated  cost  for  the  completion  of  the  project  was 
$33,810,  '87,  978,  983.    This  was  increased  in  1889  to  $45,890,  or  $30,080  for 
completion,  '89,  953. 
Surveys. 

Or<1ered  by  act  of  August  11, 1888.    Made,  1889,  under  Lieut.  Fiebeger,  '89>  957. 

Haps. 
'89,  960. 


APPO<|Ul]Vl]IIl]!«K  RITER,  DEIi.— Improyembnt  of. 

(Continued  from  Vol.  11,  p.  22.) 

Appropriations* 

1890 $5,000, '91.  1161. 

1892 5,000,  '92,951. 

Total 10,000 

Contracts. 

1891.  F.  C.  Somers,  for  dredging  at  19  cents  per  cubic  yard,  '91, 1162. 

Engrineers. 

Chief  of  £nginkers. 
Reports,  '89,  112;  '90,  102;  '91,  121;  '92,  121. 

Enginker  IK  Charge. 

W.  F.  Smith,  United  States  agent,  1888-'92.    Reports,  '90,  943 ;  '91, 1161 ;  '92,  950. 
.Ajbsistant 
A.  Stierl'e.    Report,  '90,  943. 
Operations. 
1890-'91.  24,981  cubic  yards  material  dredged,  '91,  1161 
1891 -'92.  No  operations,  '92,  950. 
Piiysical  Characteristics. 
Description  of  the  locality,  '90,  944. 

Projects. 

By  Mr.  W.  F.  Smith,  1889,  for  improvement  of  the  creek  by  excavation  of  a  chan- 
nel 8  feet  deep  at  mean  low  water,  with  a  width  of  80  feet,  from  the  bridge  at 
Odessa  to  Townsends  Wharf,  a  distance  of  3^^  miles,  and  a  width  of  100  feet 
from  this  wharf  to  the  mouth,  a  distance  of  5  miles ;  estimated  cost,  $39,963, 
'90,  947. 

Surveys. 

Ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of  Mr.  W.  F. 
Smith,  '90,  945. 


A<IUIA  (ACQIJIA)  CREEK,  TA.— Improvement  or. 

(Coutinned  from  Vol.  I,  p.  52.) 

Appropriations. 

1872 $10,500 

1890 10,000, '91,  1257. 

1892 5,000,  '92,  1044. 

Total 25.500 
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A4IIJIA  (A€qUIA)  €RE£K,  TA.— Continaed. 

Commerce. 

Resources  of  the  country  tributary  to  Aquia  Creek,  '90,  1100. 
Contracts. 

1891.  F.  C.  Somers,  for  dredging,  at  12^  cents  per  cubic  yard,  '91,  1257. 
EnKineers* 
Chirp  of  Engineers. 

Reports,  '89,  135;  '90,  121;  '91,  139;  '92.  140. 
Engineers  in  Charge. 
8.  T.  Abert,  United  States  agent,  1888-'91.    Report,  '90, 1096,  1097. 
Lieut.  Col.  P.  C.  Mains,  1891-'92.    Report,  '91,  1255. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1042. 
Operations. 
1890-*91.  2,670  linear  feet  of  channel  dredged  to  full  width  of  80  feet  and  depth  of 

6  feet,  '91,  1257. 
1891-^.  Channel  completed  to  the  Richmond,  Fredericksburg  and  Potomac  Rail- 
road bridge,  '92,- 1044. 
Physical  Characteristics. 
Description  of  the  locality,  '90,  1100. 

Plans. 

By  Mr.  8.  T.  Abert,  1890,  for  improvement  of  the  creek  by  excavafinn  of  a  cut 
from  Brents  Point  to  the  Narrows,  150  feet  wide  and  8  feet  deep  at  the  mouth 
of  Austens  Creek,  with  the  construction  of  100  linear  feet  of  brush  and  pile 
dike;  estimated  cost,  $101,278,  '90.  1102;  '91.  1256. 

Projects. 

By  Mr.  8.  T.  Abert,  1890,  for  improvement  of  the  creek  by  excavation  of  a  channel 
80  feet  wide  and  6  feet  deep  between  the  mouth  and  the  Narrows;  estimated 
cost,  $40,000,  '90,  1097. 

Surveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1890,  under  direction  of  3fr.  8.  T.  Abert, 
•90,  1097. 


ARAM8AS  PASS  ANB  BAT.  TEX.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  22.) 

Appropriations. 

1879-'87 ^81,250 

1888 100,000, '88,  1808. 

Total 581,250 

List  of  appropriations,  '90,  1811. 
Commerce. 

Trade  of  Corpus  Christi,  '89, 1567. 
Contracts. 

1887.  A.  M.  Shannon  &,  Co.,  for  riprap,  at  $2.95  per  cnbio  yard,'88»  1808. 

1888.  Charles  Clarke  &  Co.,  for  riprap,  at  $2.99  per  cubic  yard,  '89,  WS5, 
Bnnrineers. 

Chief  of  Engineers. 

Reports, '88,  175;  '89,  205;  '90,  185;  '91,  235. 
Board  OK  Engineers. 
Convened  at  New  York,  July  19,  1887,  to  report  upon  the  improvement  of  Aran- 
sas Pass.    Report, '88.  1318.     (Cols.  Casey,  Abbot,  and  Craighill;  Lieut.  Cols. 
Houston  and  McFarland,  and  Maj.  King.) 
Engineers  in  Charge. 
Maj.  O.  II.  Ernst,  1886-'90.     Reports, '88,  1307,  1312;  '89,  1564. 
Maj.  C.  J.  Allen,  1890-'—.    Reports, '90,  1810;  '91,  1942. 
Assistants. 
J.  E.  Savage.    Report,  '88,  1308. 
G.  Bagnall.    Report, '89,  1566. 
Operations. 
1887-^8.  CoDstruction  of  protective  works  continued;  27,825  cubic  yards  riprap 
laid,  protecting  1,895  linear  feet  of  bank;  414,982  square  feet  of  slope  covered; 
480  linear  feet  of  sptir  dike  built,  '88,  1311. 
1888-^89.  15,9X8  cubic  yards  riprap  expended  in  protective  works,  covering  278,531 

8<iuare  feet  of  slope;  205  linear  feet  of  spur  built,  '89, 1565. 
1889-*90.   Repairs  to  revetment  at  head  of  Mustang  Island;  further  operations 
discontinued,  '90, 1811. 
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ARANSAS  PASS  AND  BAT,  TEX.— Continued. 

Characteristics* 

Tiflal  basin  and  volume  of  tidal  prism  at  Aransas  Pass;  depths,  surface  widtlis, 
and  areas  of  cross  sections',  '88,  1316. 

Description  of  Axansas  Bay, '91,  1942. 
Plans* 

In  1891  M2^.  Alien  did  not  consider  the  removal  of  Half  Moon  Reef  in  Aransas 
Bay  a  public  necessity,  '91,  1943. 
Projects. 

By  Board  of  Engineers,  1879,  for  the  formation  and  maintenance  of  a  12>foot  chan- 
nel at  mean  low  water  over  the  bar,  by  the  extension  of  the  north  jetty  from 
the  end  of  St.  Josephs  Island,  and  the  south  jetty  from  the  end  of  Mustang 
Island,  and  the  construction  of  groins  in  conjunction  with  beach  protection 
for  the  head  of  Mustang  Island  to  and  beyona  Turtle  Cove;  estimated  cost  of 
jetties,  groins,  etc.,  $759,185.  The  impruvement  of  the  interior  channel  from 
the  Pass  up  to  Rockport  and  Corpus  Christi  to  be  by  dredging;  estimated  cost 
(by  Maj.  Howell),  $441,537.75, '80, 1247: '81, 1363;  '85, 1465;  "86, 1330;  (by  Cols. 
Tower  and  Newton  and  Lieut.  Col.  Gillmore)  '80,  1271.  In  1887,  the  work 
designed  and  partially  executed  having  partially  failed  in  obtaining  the 
desired  result  at  the  Pass,  Maj.  Ernst  proposed  to  abandon  so  much  of  the 
south  jetty  as  curves  northward,  and  by  an  easy  change  in  direction  to  the 
southward  to  lead  the  jetty  by  the  shortest  line  to  deep  water,  the  north  jetty 
to  be  placed  parallel  to  the  outer  end  of  the  south  jetty.  For  the  protection 
of  Mustang  Island  it  is  proposed  to  riprap  its  slope  from  high-water  mark  to 
bottom  of  the  channel.  The  works  proposed  were  expected  to  secure  a  chan- 
nel at  least  20  feet  deep.    Cost  of  revised  project,  $2,052,543.72,  '87,  1432. 

Congress  having,  in  1890,  granted  to  the  Aransas  Pass  Harbor  Company  the  right 
to  improve  the  navigation  of  the  Pass,  further  operations  on  the  part  of  the 
Government  were  suspended,  '90,  1811. 
Surveys. 

Made,  1887,  under  direction  of  Maj.  Ernst,  '88,  1312. 

Examination  of  Aransas  Bay,  ordered  by  act  of  September  19, 1890.  Made,  1891, 
under  direction  of  Maj.  Allen,  '91, 1942. 


ABCHERS  HOPE  RIVER,  TA.— Improvement  ov. 

(Continued  from  Vol.  11,  p.  24.) 

Appropriations. 

1881-''82 $10,000 

Enfji^ineers: 

Chief  of  Engineers. 

Keport,  '88,  101. 
Engineer  in  Charge. 
Col.  W.  P.  Craighill,  188&-'— .    Report,  '88,  768. 
Operations. 

1887-88.    No  operations  since  1884,  '88,  101. 
Projects. 

By  Capt.  Phillips,  1880,  for  the  formation  of  a  channel,  by  dredging,  not  less  than 
50  feet  wide  and  6  feet  deep,  extending  from  the  mouth  to  Williamslmrg,  a 
distance  of  5  miles,  at  an  estimated  cost  of  $19,400,  '80,  907;  '85,  157;  '87, 117. 


ARKANSAS  RIVER,  ARK.  AND  KANS.— Improvement  of. 

(Continued  from  Vol.  11,  p.  24.) 

Appropriations. 

The  appropriations  for  this  river  up  to  1888  have  been  for  the  following  subdivisions, 
viz  * 

Arkansas  River,  above  Fort  Smith,  1876-'86 $153. 000 

Arkansas  River,  at  Fort  Smith,  1884-'86 18,000 

Arkansas  River,  at  Pine  Bluff,  1880-'86 131,500 

Arkansas  River,  from  Little  Rock  to  mouth,  1884 19, 000 

Arkansas  River,  1888 150,000,  '88,  1385. 

Arkansas  River,  1890 180,000,  '90,  1939. 

Arkansas  River,  1892 250,000,  '92,  1680. 

Total 901,500 
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ARKANSAS  RIVER,  ARK.  AND  KANS.— Continued. 

Commerce. 

Prospective  advantages  to  commerce  to  result  from  completed  improvement,  '88, 
1384,  1388;  '90,  1937;  '91,  2041. 
Engnlneenii. 

CUIKF  OF   ENGINEEBS. 

Reports,  '88.  186;  '89,  219;  '90,  197;  '91,  250;  '92.  241. 
Board  of  Engineers. 
Convened  at  New  York,  March  16, 1888,  to  report  upon  improvement  of  the  river 
from  Wichita,   Kans.,   to  its  mouth.    Report,  '88,  1389.    (Cols.  Casey  and 
Abbot,  Lieut.  Cols.  Comstock  and  Houston,  and  Moj.  King.) 
Engine KK  in  Cuauge. 
Capt.  H.  S.  Taber,  1884-'—.    Reports,  '88,  1380,  1386;  '89,  1647;  '90,  1932;  '91, 
2037;  '92.  1676. 

Operations. 

1887-'88.  2,594  linear  feet  of  dike  built  between  Little  Rock  and  the  mouth,  '88, 
1383. 

1888-89.  Dike  construction  and  repairs  to  existin<7  dike  at  Piue  Blnff;  2,000 
linear  feet  of  dike  built  at  Dardanelle;  spur  dike  built  at  Van  Buren;  dike 
construction  at  Baring  Cross  Bridge,  and  at  and  beluw  Little  Rock,  '89,  1649. 

1889-'90.  Dike  construction  and  repair  at  Pine  Bluff;  1,500  linear  feet  of  dike 
built  above  Fort  Smith ;  300  linear  feet  of  dike  built  near  Wilsons  Rocka: 
construction  of  3  dikes  begun  below  Pine  Blufl';  2  quarter  boats  and  10 
barges  built,  '90.  1932. 

1890-'91.  800  linear  feet  of  dike  built  above  Fort  Smith  and  two  dikes  partially 
completed;  260  cubic  yards  rock  removed  at  Morris  Rocks;  3,257  linear  feet  of 
dike  built  below  Pine  Blulf;  10  barges  built,  aud  repairs  made  to  plant,  '91, 
2040. 

1891-92.  800  linear  feet  of  stone  and  brush  dike  completed  above  Fort  Smith;  926 
cubic  yards  rock  excavated  at  Morris  Rocks:  8,376  cubic  yards  rock  quarried 
at  Big  Rock  Stone  Quarry;  300  linear  feet  ot  dike  built  at  Pine  Bluff;  1  mile 
of  brush  mattress,  125  to  150  feet  wide,  laid  and  riprapped  below  Pine  Bluff; 
repair  and  construction  of  plant,  '92,  1678. 
Plans. 

By  Board  of  Eugineers,  1888,  for  improvement  of  the  river  from  Canadian  River 
to  its  mouth,  a  distance  of  1,409  miles,  giving  a  navigable  depth  of  4  feet  at 
mean  low  water  by  contraction  work,  shore  protection,  and  removal  of  obstrao- 
tions;  estimated  cost,  $16,360,000,  '88,  1400. 
Projects. 

In  1878  Maj,  Suter  proposed  for  the  improvement  of  the  river  at  Fort  Smith  a 
brush  and  stone  dike  1,100  feet  long,  extending  from  the  left  J>ank  and  near 
the  mouth  of  Poteau  River;  this  work  was  completed  in  1879  at  a  cost  of 
$19,695,  '78,  658;  '79, 1082;  '85,  1563. 

In  1879  Maj.  Suter  proposed  an  improvement  between  Fort  Smith  and  Wichita 
Bar  by  removal  of  snags,  rock,  and  otlier  obstructions  between  the  above 
limits;  estimated  cost,  $100,000,  '79.  1081, 1088;  '81,  215. 

By  Maj.  Suter,  1880,  for  the  improvement  of  the  river  in  the  vicinity  of  Pine 
Bluff,  by  the  protection  of  the  river  bank  from  erosion,  the  rectification  of 
the  river  just  above,  and  the  prevention  of  a  cut-oil*  across  the  peninsula 
opposite  Pine  Bluff;  estimated  cost,  $100,000,  '80,  1468,  1470.  Failure  of  proj- 
ect, '84,  1396;  '85,  1565;  '87,  1515. 

In  1881  Maj.  Adams  proposed  repairing  a  few  small  dikes  built  by  private  enter- 
prise, '84,  1397;  '85,  1563. 

In  1884,  to  prevent  the  threatened  destruction  of  the  city  front,  two  deflecting 
dikes  of  piles,  brush,  and  sand  boxes  were  built,  the  upper  dike  1,520  feet 
and  the  lower  dike  251  feet  long;  the  works  were  entirely  successful,  and  cost 
about  $49,000,  '85.  1567,  1571,  1581. 

By  Capt.  Taber,  1885,  for  the  permanent  improvement  of  the  river  from  Little 
Rock  to  its  mouth,  contemplating  a  channel  at  least  200  feet  wide  and  6  feet 
deep  at  low  water,  by  the  contraction  and  regulation  of  the  channel;  esti- 
mated cost,  $2,538,544,  '85,  1603;  '87,  1524. 

In  the  general  improvement  of  the  river  as  proposed  in  1885,  special  works  of 
protection  and  contraction  were  provided  for  at  Pine  Bluff,  I  ort  Smithy  uid 
Dardanelle,  '88,  1380,  1381. 

In  1889  the  amount  required  for  completion  was  increased  from  $2,344,544  to 
$3,651,479.  '89,  1651;  '92,  1679. 

Surveys. 

Maps. 
'90,  1934;  '92,  Atlas,  83,  84,  85. 
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ARKANSAS  RIVER,— Rbmoving  Snaos  and  Wrecks  from. 

(Continued  from  Vol.  II,  p.  25.) 

Appropriations. 

l832-'87 $295,875 

1888 25,000,  '88,  1880. 

1890 20,000,  '90,  1931. 

1892 20,000,  '92,  1675. 

Total 360,875 

Commerce. 

ProspcMttive  advantages  from  completion  of  improvement, '88, 1379;  '89, 1646;  *91, 
2086. 
Eitfsiiieers. 
Chief  of  Enginkers. 

Reports,  '88,  185;  '89,  218;  '90,  196;  '91«  249;  '92,  241. 
Engineer  in  Charge: 
Capt.  H.  8.  Taber,  1884-'—.    Reports,  '88, 1378;  '89,  1643;  '90,  1928;  '91,  2033: 
•92.  1673. 
Operations. 
1887-^88.  No  operations  for  lack  of  funds,  '88,  1379. 
1888~'89.  Reconstruction  of  snag  boat  Wiehitay  '89.  1644. 
1889-'90.  552  snags  and  231  overhanging  trees  removed,  '90,  1929. 
1890~'91.  300  snags  removed  from  the  channel,  2,000  trees  cut,  and  13,000  trees 

deadened  upon  the  banks,  '91,  2034. 
1891-92.  787  snags  rehioved,  544  overhanging  trees  out  away,  and  4  drift  piles 
destroyed,  '92, 1674. 


ARTHUR  KILL,  NEW  TORK  AKD  NEW   JERSEY.— Iuproys- 

MENT  OF. 

(Continued  from  Vol.  U,  p.  28«) 

Appropriations* 

1888 $10, 000, '89,  820. 

1890 7, 000, '90,  845. 

1892 5,000,  '92,870. 

Total 22,000 

Contracts. 

1890.  R.  G.  Packard,  for  dredgin;?,  at  23^  cents  per  cubic  yard,  '90,  844. 

1891.  Atlantic  Dredging  Company,  for  dredging,  at  24^  cents  per  cubio  yard,  '91, 
985. 

Eng^ineers. 
Chief  of  Engineers. 

Reports,  '89.  86;  '90,  76;  '91,  97;  '92.  100,  398. 
Board  of  Engineers. 
Convened  at  New  York  City,  May  20,  1892,  by  Special  Order  No.  49,  to  consider 
the  modification  of  the  pier-head  line  established  March  4,  181H),  on  Arthur 
Kill  in  front  of  Perth  Amboy.    Report,  '92,  861.   (Cols.  Abbot,  Craighill,  and 
Houston,  and  Lieut.  Col.  Gillespie. ) 
Engineer  in  Charge. 
Capt.  T.  L.  Casey,  1889-'—.    Reports.  '89,  819;  '90,  843;  '91,  983;  '92,  869. 
Operations. 
1888-'89.  No  operations,  '89,  820. 

1889-'90.  29,000  cubic  yards  mateiial  dredged,  '90.  844. 
189(>-'91.  22,000  cubio  yards  material  dredged,  '91,  984. 
1891-'92.  No  operations,  '92,  869. 

Projects. 

By  Capt.  Casey,  1888,  for  removal  of  a  point  of  land  near  the  Staten  Island  Bridge, 
for  the  purpose  of  straightening  the  channel,  and  facilitating  the  passage  of 
long  tows  through  the  drawspan  of  the  bridge;  estimated  cost,  $26,5(X),  '89, 
86,820. 
Surveys. 
Maps. 
'89,  820;  '90,  844. 
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ASHEPOO  RIVER,  S,  C,  BRLOW  THE  CHARLESTOBT  AND 
SATAIMNAH  RAILROAD  BRIDGE.— Examination  ov. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '89,  158. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot.    Report,  '89,  1216,  2796. 
Obstructions. 

Bridge  obstracting  Davigation,  '89,  2796. 
Plans. 
Id  1888  Capt.  Abbot  did  not  consider  tbat  the  commercial  interests  involved  war- 
ranted any  expenditare  for  improvement  on  the  part  of  the  Government,  '89, 
1218. 
Snrvej^s. 
Examination  ordered  by  act  of  August  11, 1888»    Made,  1888,  under  direction  of 
Capt.  Abbot,  '89, 1216. 


ASHLAND  HARBOR,  WIS.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  28.) 

^riatioiis. 

1886-87 $22,500 

1888 60.000,  '88,  1818. 

18^'0 60,000,  '90.2296. 

1892 45, 000, '92,  2139. 

Total 187,500 

List  of  appropriations,  '90,  2296 
Commerce. 

Increase  in  staple  exports,  '89,  2016;  '90,  2296. 
Contracts. 

1889.  Hugh  Steele,  for  breakwater  construction,  at  $11.45  per  running  foot,  '89, 

2017. 
1891.  H.  Steele,  for  breakwater  construction,  at  $25.95,  and  brush  and  stone  dike 
cotistruction,  at  $6.25  per  running  foot,  '91,  2501. 
Enirineers. 
Chikf  of  Engineers. 

Reports,  '88,  233;  '89.  270;  '90,  244;  '91,  313;  '92,  299. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1887-'89.    Report,  '88,  1817. 
Maj.  J.  B.  Quinn,  1889-'91.    Reports,  '89,  2015;  '90,  2295. 
Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2500;  '92,  2137. 
Operations. 
1887-'88.  Suspension  of,  in  1887,  '88,  1818. 
1888-^89.  100  linear  feet  of  breakwater  built,  '89.  2015. 
1889-*90.  4,550  linear  feet  of  breakwater  built,  '90,  2295. 
1890-'91.  Extension  of  breakwater  in  progress  under  oontract,  '91,  2500. 
1891-'92.  Breakwater  completed  to  a  total  length  of  5,680  feet;  breach  inCheqna- 
mn^on  Point  closed  by  a  brush  and  stone  dike  4,200  leet  long;  repairs  to  the 
old  portion  of  the  breakwater,  '92,  2138. 
Plans. 
By  Lieut.  Col.  Barlow,  1885,  for  the  construction  of  a  pile  and  slab  breakwater, 
about  8,000  feet  in  length,  located  about  2  miles  northeast  of  the  present  ore 
dock,  at  an  estimated  cost  of  $132,377,  and  the  removal,  by  dredging  to  a  depth 
of  12  feet,  of  the  shoal  in  front  of  Mueller  &  Ritchie's  Wharf,  at  an  estimated 
cost  of  $10,000,  '85,  2013;  '86,  1675. 
Projects. 
By  Board  of  Engineers,  1887,  for  improvement  of  Ashland  Harbor  by  closing  the 
breach  in  Chequamagon  Point  with  a  pile  revetment  4,300  feet  long,  and  by 
dredging  a  channel  1(X)  feet  wide  and  18  feet  deep  in  fruut  of  and  touching  the 
principal  wharves  of  the  city,  with  a  semicircular  turning  basin  of  400  feet 
radius;  estimated  cost,  $83,5t0,  '87,  196(>;  '88,  1817,  1818.    This' project  was 
abandoned  in  1889,  at  the  ret^nest  of  the  citizens  of  Ashland,  and  a  new  project 
was  submitted  by  Maj.  Quinn  and  approved  by  the  Board  or  Engineers.    This 
provided  for  dredging  a  channel  along  the  piers  200  feet  wide  and  17  feet  deep, 
and  the  construction  of  4,650  linear  feet  of  breakwater  projecting  into  the  bay 
in  such  a  manner  as  to  protect  the  wharves  from  wave  action;  the  inner  end 
of  the  breakwater  to  be  1,000  feet  outside  of  the  established  dock  line.    Esti- 
mated cost,  $247,967.50,  '89.  2015,  2016. 


^^    .» 
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ASHI.A1IVD  HARBOR,  VFIS.— Continned. 

Projects — Continued. 
In  1890,  after  completion  of  the  breakwater  as  projected,  the  project  was  modified 
to  provide  for  the  excavation  of  the  chnnnel  along  the  wharves  at  an  estimated 
cost  of  $103^125,  '90,  2295,  2296:  also  the  construction  of  2,320  linear  feet  of 
breakwater  extension,  making  tne  total  estimated  cost  for  completion  of  pro- 
posed improvements  in  1891,  (187,500,  '91,  2500;  '92,  2138. 
Surveys. 
Maps. 
'89.  2016. 


ASHIiEV  RIVER,  S.  €.— Improvembnt  of. 

(Continued  from  Vol.  II,  p.  29.) 

Appropriations. 

l880-'87 $6,500 

List  of  appropriations,  '88,  984;  '91,  1477. 
Commerce. 

Commerce  of  the  river,  '88,  984. 
Eni:ineers. 

CUIKP  OF  Enginkbrs. 
Reports,  '88.  136;  '89, 151;  '90,  136;  '91,  176;  '92,  174. 

T'^wf  i^vTCR  lie  Oharok 

Capt.  F.  V.  Abbot,  1888-^—.    Reports,  '88,  983;  '89,  1166;  '90,  1205;  '91, 1476: 
'92, 1229. 
Operations. 
1887''92.  No  operations,  the  desired  channel  depth  having  been  secured,  '88,  983: 
'89. 1166;  '90,  1205;  '92,  1230. 

Projects. 

By  Lieut.  Col.  Gillinore,  1873,  for  the  formation  of  a  dredged  channel  11  feet  deep 
at  mean  low  water  across  shoals  of  Accabee  and  the  wando  Phosphate  Works, 
at  an  estimated  cost  of  $5,000,  '73.  756;  '86,  179;  '87,  1141. 
Surveys. 

Stadia  surrey  of  upper  river,  '88,  983. 


ASHTABriiA  HARBOR,  OHIO.— Improvembnt  of. 

(Continued  from  Vol.  II,  p.  29.) 
A  ppropriations. 

1826-'87..: $4f»3, 168.22 

1888 25,000.00/88.2014. 

1890 40,  000. 00, '90,  2786. 

1892 70, 000. 00, '92,  2510. 

Total 538,168.22 

List  of  appropriations,  '92,  2a09. 
Commerce. 

Increase  in  tonnage  from  1884  to  1890,  '91,  2864. 
Contracts. 

1888.  Carkin,  Stickney  &  Cram,  for  rock  excavation,  at  $1.90  per  cable  yard, '89, 
2332. 
B.  S.  Horton,  for  pier  extension  and  repair,  at  a  total  of  $8,920, '89,  2333. 
1890.  Q.  Gillmore,  for  pier  extension  and  repair,  at  a  total  of  $9,733.12,  '90,  2783. 


Chief  of  Enoikbers. 

Reports. '88,  276;  '89,  827;  '90,  296;  '91,  372:  '92,  351. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1885-'92.    Reports,  '88,  2013;  '89,  2329;  '90,  2783;  '91,  2863. 
Lient.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2508. 
Operations. 

1887-'88.  12,731  cubic  yards  material  dredged,  '88,  2013. 

1888-'89.  2.414  cnbic  yards  ninf-eriol  dredged;  extension  of  east  pier  and  repairs  to 
both  piers  begnnj  '89.  2330. 


28  INDEX   OF 

ASHTABUIiA  HARBOR,  OHIO— Continued. 

Operations — Continued. 

1889-^90.  2,800  cubic  yards  material  dredged;  extension  of  east  pier  coinpleted,'90» 
2784. 

1890-'91.  2,957  cubic  yards  ledse  rock  and  4,101  cubic  yards  loose  rook,  sand,  and 
gravel  removed  from  the  channel,  *91,  2864. 

1891 -'92.  24,000  cubic  yards  material  dredged,  '92,  2509. 
Projects. 

By  Lieut.  Col.  Wilson,  1880,  for  the  further  extension  of  the  piers  to  the  16-foot 
curve,  with  the  removal  of  1,100  linear  feet  of  old  west  pier,  revetting  the 
river  bank,  and  the  removal  by  dredging  of  20,000  cubic  yards  of  material,  at 
an  estimated  coftt  of  $88,000,  '80,  2163.  In  1882  Lieut.  Col.  Wilson  estimated 
that  $62,000  will  be  required,  in  addition  to  the  $60,000  appropriated  since 
1880,  to  complete  the  Mork, '82,  2410.  Lieut.  Col.  Wilson  does  not  deem  it 
possible  to  maintain  a  depth  at  entrance  to  pier  of  16  feet  without  continual 
dredging, '82,  2411. 

In  1883  Maj.  Adams  increases  the  foregoing  estimate  to  $91,800, '83, 1918. 

In  1884  Maj.  Maguire  increased  previous  estimate  to  $102, 750, .'84,  2117;  '85,  342. 

In  1890  Ma^].  Overman  proposed  securing  20  feet  depth  by  extension  of  the  piers  to 
'  the  22-foot  curve  in  the  lake,  involving  the  construction  of  1,360  linear  feet  of 
pier,  with  repairs  to  existing  works;  estimated  cost,  $265,650, '90,  2785. 

In  1891  Maj.  Overman  proposed  the  removal  of  242  linear  feet  of  the  lake  and  of 
the  east  pier  and  relocation  of  the  same  45  feet  to  the  eastward  of  its  present 
position,  with  additional  rock  excavation  as  required  by  such  change  of  pier; 
estimated  cost,  $23,492,  making  the  total  cost  of  revised  and  approved  project 
$329,142,  '91,  2864. 
Surveys. 

Maps. 
'91,2866. 


ATCHAFAIiAFA  RITER,  liA.— Ezaminatiost  or. 

(Continued  firom  Vol.  II,  p.  31.) 

Chief  of  Engineers. 

Report,  '89,  202. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Report,  '89, 1510. 
Plans* 
In  1888  Capt.  Fisk  did  not  consider  that  the  existing  commercial  requirements 
demanded  any  expenditure  for  improvement  of  the  river,  '89,  1511. 

Surveys* 

Examination  ordered  by  act  of  August  11, 1888.     Made,  1888,  under  direction  of 
Capt.  Fisk,  89, 1510. 


ATCHISONf  KANS«—(See  Missouri  River  between  mouth  and  Sioux  Citt.} 


ATLANTIC  CITT  HARBOR,  N.  J.— Survey  or. 

(Continued  from  Vol.  II,  p.  81.) 

Appropriations. 

1886 $5,000 

£n|iriiieers« 

Chief  of  Engineers. 

Report,  '88,  85. 
Engineer  in  Charge. 

Lieut.  CoL  H.  M.  Robert.    Report,  '88,  717. 
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AfJ  GRE8  RIVEB,  lUCH.— Examination  ov. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge. 
Col.  O.  M.  Poe.    Report,  '89, 2277. 
Plans. 
In  1888  Col.  Poe  did  Dot  consider  that  the  present  or  prospective  commerce  of 
the  river  warranted  the  considerable  expeuditiire  that  would  be  required  for 
improvementi  '89,  2278. 

Surreys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  nnder  direction  of 
CoL  Poe,  '89, 2277. 


AU  SABIii:  RITER  AND  HARBOR,  MICH.—lMPRoyEMENT  or. 

(Continued  ftom  YoL  II,  p.  32.) 

Appropriations. 

1867-'82 $113,970 

List  of  appropriations,  '92,  2454. 

Contracts. 

1889.  Carkin,  Stickney  &  Cram,  for  dredging,  at  34^  cents  per  cubic  yard,  '89, 2248. 

Chief  of  Engineers. 
Repor1».'88,  263;  '89,  311,319;  '90,  279;  '91,  351;  '92,  336. 

Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88.  1962 ;  '89,  2247,  2279 ;  '90.  2723 ;  '91, 2771 ; 
'92. 2453. 
Operations. 

1887-'89.  No  operations;  condition  of  harbor;  past  work,  '88»  1962;  '89,  2248. 

1889-'90.  12,864  cubic  yards  material  dredged,  '91,  2724. 

1890-'92.  No  operations,  '91,  2771;  '92.  2453. 
Plans. 

Col.  Poe,  after  examination,  reports  the  harbor  of  An  Sable  as  unworthy  of 
improvement  by  the  General  Government,  '89,  2280. 
Projects. 

By  MaJ.  Reynolds.  1866,  for  the  extension  of  the  piers  to  the  12-foot  curVe,  and 
dredging  for  the  formation  of  a  channel  to  that  depth ;  estimated  cost,  $114,754, 
'66,  iv,  T7.  '85,  2133.  Modified  in  1867  by  Col.  Cram,  to  provide  a  channel  10 
feet  deep  in  place  of  12;  estiumted  cost,  $82,893,  '67, 147;  '85,  2133.  After  the 
expenditure  of  appropriations  ap^greffating  $95,970,  Mi^.  Harwood,  in  1879, 
proposed,  at  an  estimated  cost  of  $35,000  for  the  completion  of  the  improve- 
ment, the  formation  of  a  channel  10  feet  deep  and  100  feet  wide,  extending 
from  deep  water  in  the  lake  to  the  State  Street  Bridge  ift  An  Sable  (S.  Ex.  Doc. 
79,  Forty-fifth  Congress,  third  session),  '79, 1657.  Estimated  in  1883  l^  MaJ. 
Farquhar,  $32,121^  '83,  1857. 

In  1885  Col.  Poe  considered  that  the  formation  of  the  bar  at  entrance  to  the  harbor 
precluded  its  improvement  at  a  cost  commensurate  with  the  advantages  to  be 
gained,  '85,  2130;  '86.  322.  Expenditures  have  resulted  in  a  depth  of  4  feet 
on  the  bar  and  8  feet  in  the  channel  from  bar  to  Oscoda  Bridge,  '85.  2137. 

In  1891  Col.  Poe  did  not  recommend  any  further  attempts  to  secure  a  permanent 
improvement,  '91,  2771. 
Surveys. 

Examination  of  Au  Sable  River  for  a  12-foot  channel  and  breakwater,  ordered 
by  act  of  August  11, 1888.    Made,  1888,  nnder  direction  of  Col.  Poe,  '89,  2279. 


AUX  BECS  SCIESy  MICH.— (See  Frankford  Habbob,  Mich.) 
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BALTIinORE  HARBOR,  MD.— Improyshbnt  ov, 

(Continued  from  Vol.  II,  p.  34.) 

Appropriations. 

1830-^87 $2,271,830 

1888 300,000, '88.  756. 

1890 340,000,  '90,988. 

1891 151,200,  '91.  1229. 


1892  J       ^»  ^* 

•^^^ \     208,000, 


208, 000,  '92,  1007. 

Total 3,299.030 

List  of  appropriations,  '92,  1007. 
C/Ommd*cc 
Comnier(!ial  interests  of  Baltiiuoro,  '89.  929,  934;  '90,  989. 

Contracts. 

1888.  American  Dredging  Company,  for  dredging,  at  11  cents  per  cnbio  yard,  '89, 928. 

1889.  American  Dredging  Company,  for  dredging,  at  Hi  cents  per  cubic  yard,  '89, 
929. 

1890.  American  Dredging  Company,  for  dredging,  at  10^  cents  per  cubic  yard,  '91, 
1229. 

En§rineers. 
Chibf  of  Engineers. 

Heports,  '88.  95;  '89,  113;  '90,  102;  '91,  132;  '92.  132. 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1870-'89.    Report,  '88,  756. 
Capt.  T.  Turtle,  1889-'90.    Report,  '89.  927. 

Col.  W.  P.  Craighill,  1890-'—.    Reports,  '90,  987;  '91, 1227;  '92, 1005. 
Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  756. 
1888-'t$9.  200,000  cubic  yards  material  dredged,  '89,  928. 
1889-'90.  No  operations,  '90,  987. 

1890-'91.  1.334,000  cubic  yards  material  dredged  from  the  channel,  '91,  1228. 
1891-'92.  3,506,443  cubic  yards  ninterial  dredged  from  the  channel,  '92,  1006. 
Private  and  Corporate  l¥ork. 
$500,000  expended  in  work  of  improvement  by  the  city  of  Baltimore  and  the  State 
of  Maryland,  up  to  1890,  '91,  133. 
Projects. 
From  1836  to  1838,  inclusive,  $55,000  was  appropriated  for  Baltimore  Harbor,  '66^ 

iii,  36. 
In  1852  the  project  originated  for  improving  the  cliannels  at  the  approach  ftom 
deep  water  in  Chesapeake  Bay,  and  was  inaugurated  under  the  joint  action  of 
the  Government  and  State  of  Maryland  in  the  improvement  of  the  Brewerton 
Channel  to  a  width  of  150  feet  and  a  depth  of  22  feet,  '67,  420;  '70,  418;  '74, 
ii,  19;  '79,  492. 
In  1866  Maj.  Craighill  proposed  an  alteration  in  the  direction  of  a  part  of  the 
channel,  with  a  w^idening  of  the  channels  to  200  feet,  '66,  iv,  233,  234;  '67, 
42,  417,  420,  422. 
In  1872  the  project  was  revised  to  provide  for  channels  24  feet  deep  at  mean  low 

water  and  from  «50  to  400  feet  wide,  '72,  67;  '73,  761;  '74,  221. 
In  li81  Lieut.  Col.  Craighill  proposed  the  deepening  of  the  channels  to  27  feet  at 
mean  low  water,  together  with  the  formation  of  a  cut-off  between  the  lower 
part  of  the  Brewerton  and  the  upper  part  of  the  Craighill  channels,  '81,  861. 
This  work  was  practically  accomplished  in  1886,  '86,  874. 
The  total  amount  appropriated  f^om  1852  to  1886,  inclusive,  was  $2,216,830. 
By  Col.  Craighill,  1887,  for  improvement  of  the  channels  between  deep  water  in 
Chesapeake  Baj'  and  Baltimore,  by  dredging  the  same  to  27  feet  6iean  low 
water,  and  600  feet  width;  estimated  cost,  $1,300,000,  '87,  860,881;  '88,  756. 
Amount  estimated  for  completion  in  1891,  $208,800,  '91,  134. 


BANGOR  HARBOR  AND  PENOBSCOT  RIVER,  HIE.— Imphovb- 

•  MENT  OF. 

(Continued  from  Vol.  II,  p.  35.) 

Appropriations. 

1829-'87 $213,300 

1888,  Bangor  Harbor 20, 000, '88,  380. 

1888,  Penobscot  River 50,000,  '89,514. 


'Appropriated  for  Curtis  Bay  Channel. 
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BANOOR  HARBOR  AND  PENOBSCOT  RIV£R,  IKi:.— Continaed. 

Approikrlations — Continued. 

18U0,  Bangor  Harbor  and  Penobscot  River....     $25, 000,  '90,  434. 
1892,  Bangor  Harbor  and  Penobscot  River 40, 000,  '92.  507. 

ToUl 848,300 

List  of  appropriations,  '89,  512;  '92,  505. 
Commerce. 

Statistics  of  ports  of  Bangor,  Winterport,  and  Bueksport,  '87,  444,  445. 
liailway  connections  with  navigable  portions  of  the  river,  '88,  380. 
Shipping  of  Bangor,  '88,  426. 
Contracts. 

3889.  T.  S^'monds,  for  dredging,  at  30  cents  per  cnbic  yard,  '89,  514. 

1890.  J.  B.  Johnston,  for  dredging;,  at  17  cents  per  cubic  yard,  '90,  434. 

1891.  A.  K.  Stone,  for  dredging^  at  26^  cents  per  cubic  yard,  '92,  506. 
£iif(ineers« 

Chief  of  Jb>;Gii>rEER8. 
Reports,  '88,  13,  22;  '89,  22;  »90,  17;  '91,  23,33;  '92,  27,39. 

BOAKI)  OF  EnGINKBRS. 

Convened  .January,  1889,  at  New  York  City,  to  examine  and  report  upon  Lient. 
Col.  Smith's  project  for  the  improvement  of  the  Penobscot  River  between 
Bueksport  and  Winterport,  Me.;  letter,  '89,  517.  Report,  '89,  520.  (Cols. 
Abbot  and  Comstock,  and  Lient.  Cols.  Houston  and  Gillespie.)  Report,  '89, 
517, 520. 

Engineers  in  Charge.  _ 

Lient.  Col.  J.  A.  Smith,  1886-'92.    Reports,  'fls,  379, 425, 427 ;  '89,  512, 513, 516, 518, 

519;  '90,  434;  '91,  579;  '92,  534. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  504. 

Assistant. 
A.  C.  BolJi.    Reports,  '88,  428;  '89,  515;  '92,  539. 
Operations. 

1887-88.  14,102  cubic  yards  material  dredged  and  9^  cubic  yards  stone  removed 
from  the  channel  at  Bangor  Harbor,  '88,  380. 

1888-'89.  37,822  cubic  yards  material  dredged  and  22^  cubic  yards  boyrlders  removed 
from  Bangor  Harbor  Channel,  '89,  512. 

1889-'90.  Bangor  Harbor  Channel  completed  as  projected;  137,343  cubic  yards  mate- 
rial dredged  from  the  Penobscot  River  between  Bangor  and  Bueksport  Nar- 
rows, '90,  433. 

1890-'91.  65,460  cubic  yards  material  dredged  above  Crosbys  Narrows  and  at  Frank- 
ford  Flats,  '91,  580. 

1891-92.  12,000  cubic  yards  material  dredged  from  river  near  Stems  Mills,  '92, 506. 
Physical  Characteristics. 

Current  observations  and  borings,  '88,  429, 430, 515, 516. 
Projects. 

For  projects  previous  to  1884  see  Penobscot  River,  Me. 

The  project  of  1884  proposed,  by  dredging,  to  widen  the  channel  opposite  Bangor 
to  a  width  of  300  feet  with  a  low-water  depth  of  11  feet ;  also  to  widen,  straighten, 
and  deepen  the  channel  near  Crosbys  Narrows;  estimated  cost,  $75,00u,  '84, 
477;  '86,531. 

By  Lieut.  Col.  Smith,  1888,  for  improvement  of  the  river  between  Bangor  and 
Bueksport  Narrows,  contracting  the  cross  section  of  the  river  at  various  points 
by  means  of  stone  jetties,  to  secure  a  channel  800  feet  wide  and  22  feet  deep  at 
mean  low  water  through  the  shoals,  the  action  of  the  jetties  to  be  assisted  by 
dredging;  estimated  cost,  $365,000,  '88,  430,  431;  '89,  516.  Total  estimated 
cost  of  project  for  the  improvement  of  Bangor  Harbor  and  Penobscot  River, 
$440,000,  *90,  433;  '92,  504. 

In  189:^  Lieut.  Col.  Smith  proposed  the  construction  of  a  rubble  stone  jetty  to  assist 
in  maintaining  the  channel  at  Frankford  Flats ;  estimated  cost,  $46,200,  '91, 584. 

By  Lieut.  Col.  Smith,  1891,  for  widening  the  channel  at  Bangor  and  dredging  at 
ferry  landings;  construction  of  two  stone  jetties  a£  Crosbys  Narrows,  and 
three  jetties  between  Bueksport  and  Winterport;   estimated  cost,  $202,000, 
'92,  538. 
Surveys. 

Ordered  by  act  of  August  5,  1886.  Made,  1888,  under  direction  of  Lieut.  Col. 
Smith,  '88,  427. 

Survey  of  Penobscot  River.  Made,  1891,  under  direction  of  Lieut.  Col.  Smith, 
*92, 535. 

Maps. 
'89,  516. 
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BAB  HARBOR,  IUEm  with  a  view  to  establishinir  a  breakw^ater 
and  deepening^  tiie  ciiaiiiiel  between  Bodicks  and  Jlloant 
Desert  Isiands* 

(Continued  from  Vol.  II,  p.  36.) 

A  ppropriations. 

1888 $50,000,  '88.  13. 

1890 50,000, '90,  431. 

1892 50,000,  '92,  501. 

Total 150,000 

Contracts. 

1889.  F.  S.  Andrews,  for  furnishing  and  placing  stone  on  Bar  Harbor  Breakwater, 
at  $1.10  per  ton,  '89,  511. 

1890.  T.  R.  Smith,  for  furnishing  and  placing  stone  on  Bar  Harbor  Breakwater,  at 
$1.23i  per  ton,  '91,  578.    Contract  annulled,  '92,  501. 

1892.  W.  S.  White,  for  riprap  breakwater  construction  at  $1.02  per  ton,  '92,  501. 
6.  M.  Neelon,  for  riprap  breakwater  construction,  at  $1.23i  per  ton,  '92,  501. 
Engineers. 

CUIRF  OF  ENGINBRRS. 

Reports,  '88,  13;  '89,  21;  '90, 16;  '91,  21;  '92,  25. 
Ekginekrs  in  Chargk. 
Lieut.  Col.  J.  A.  Smith,  1887-'92.    Reports,  '89,  509;  '90,  430;  '91,  576. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  500. 
Operations. 
l887-'89.  No  operations,  '88,  13;  '^,  510. 

1889-'90.  11,393  tons  of  stone  delivered  in  breakwater,  '90,  431. 
1890-'91.  6,127  tons  of  stone  delivered  in  the  breakwater,  '91,  577. 
1891-92.  Construction  of  breakwater  continued,  '92,  501. 
Projects. 
By  Lieut.  Col.  Smith,  for  construction  of  riprap  breakwater,  with  concrete  snper- 
strnoture,  extending  from  Round  Porcupine  Island  to  Porcupine  Dry  Island, 
and  thence  to  within  400  feet  of  the  shore  line,  a  total  distance  of  3,425  feet: 
estimated  cost,  $500,000,  '87,  484.    Revised  in  1889  to  $800,000,  '89,  510. 
Increased  in  1891  to  $806,000,  '91,  577. 
Surveys. 
Maps. 
•91.  576. 


BARREN  RITER,  KT.— (See  Green  akd  Barren  rivers.) 


BARNEOAT  AND  GREAT  EOO  HARBOR  BATS,  N,  J.— Exami. 

NATION  OF  SOUND  BETWEEN. 

Eogineers. 

Chief  of  Engineers. 

Report,  '91,  118. 
Engineer  in  Charge. 
Maj.  C.  W.  Raymond.    Report,  '91,  1094. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1094. 
Plans. 
In  1890  Maj.  Raymond  did  not  consider  the  sound  worthy  of  improvement,  '91« 
1094. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Maj.  Raymond,  '91,  1094. 


BATON  ROIJGE  HARBOR,  IjA.— Examination  or. 

En^neers. 

Chief  of  Engineers. 

Report,  '89,  202. 
Engineer  in  Charge. 

Capt.  W.  L.  Fisk.    Report,  '89, 1511. 
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BATON  ROUOE  HARBOR,  LA.—Contmaed. 

Plans. 

In  1889  Capt.  Fisk  reported  the  present  harbor  facilities  as  sufficient  for  existing 

commercial  requirements,  '89|  1511. 
Surreys* 
Examination  ordered  by  act  of  August  11, 1888.    Made.  1889,  under  direction  of 

Capt.  Fisk,  '89, 1511. 


BAY  RIDOE  CHANNEL,  N.  ¥•— Examination  of. 

Enf^ineers. 

Chief  of  Enginbkrs. 

Report,  '91,  94. 
Engineer  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie.    Report,  '91,  940. 
Plans. 

In  1890  Lieut.  Col.  Gillespie  did  not  consider  the  locality  worthy  of  improyement 
to  the  extent  desired,  '91,  942. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  Col.  Gillespie,  '91,  940. 


BATADUCE    (BAGADVCE)    RIVER,    HE.,    BETHrEEur    THE 
TOITNS  OF  PENOBSCOT  AND  BROOKSVIL.LE.— Improve- 

MENT  OF. 

(Continued  from  Vol.  II,  p.  37.) 

Appropriations. 

1888 $3, 000, '89,  511. 

1890 4, 000, '90,  482. 

1892 5, 000, '92,  503. 

Total 12,000 

C^^niinerce. 

industries  to  be  stimulated  by  increased  channel  facilities,  '88,  400. 

Eng^ineers. 

Chief  of  Engineers. 
Reports, '88,  13,22;  '89,  21;  '90,  17;  '91,  22;  '92,  26. 

Lieut.  Col.  J.  A.  Smith^  1888-^92.    Reports,  '88,  398 ;  '89,  511 ;  '90,  432 :  '91.  578. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  502. 

A.SS1 8T  ANT. 

F.  S.  Burrowes.    Report,  '88,  402. 
Operations. 

1887-'91.  No  operations  ^  work  postponed  to  await  further  appropriations,  '88, 
898;  '89,  512;  '90,  432;  '91,  579;  '92,  503. 
Piifsieal  Ciiaracteristics. 

Character  and  dimensions  of  the  natural  channel  from  the  mouth  to  Penobscot, 
88,  399. 
Projects. 

By  Lieut.  Col.  Smith,  1888,  to  straighten  and  deepen  the  channel  by  dredging  and 
rock  removal,  giving  a  width  of  150  feet  from  Bridges  Point  to  Winslows 
Island,  and  thence  a  width  of  100  feet  to  the  village  of  South  Penobscot,  with 
a  depth  of  6  feet  at  low  water  throughout;  estimated  cost,  $45,000,  '88,  399, 
402;  '92,  502. 
Surveys. 

Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Lieut.  Col.  Smith, 
'88,  401. 

8648 3 


34  INDEX   OP 

BATOIJ  BARTIIOLOI91i:i¥9  ARK.  AND  LA.— iMPRovBME^rr  of. 

(Contmaed  from  Vol.  II,  p.  38.) 

Appropriations. 

188W87 $23,000 

1888 5,000, '88,  1352. 

1890 5, 000, '90.  1884. 

1892 5,000,  '92,  1613. 

Total 38,000 

List  of  appropriations,  '91,  1983. 
Commerce. 

Cotton  trade  of  the  bayou,  and  reduction  in  freight  rates  thereon,  '90,  1884;  '91, 
•      1983. 
En§rineers. 

Chief  of  Enginkbrs. 

Reports,  '88,  179;  '89,  210;  '90,  189;  '91.  240;  '92.  232. 
£n(}ineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88, 1351;  '89,  1601;  '90, 1882;  '91. 1982; 

'92,  1610. 
Operations. 
1887-'88.  3,460  logs  and  snags  removed  from  the  channel,  3,126  trees,  and  8,653 

square  yards  brush  cut  from  the  banks,  '88,  1351* 
18«8-'89.  No  operations,  '89,  1601. 
1889-90.  10,500 snaes  and  3  wrecks  removed  from  the  channel;  49,650  trees,  6,500 

shore  snags,  and  9,325  square  yards  brush  cut  from  the  banks,  '90,  1883. 
1890-'91.  1,670  snags  removed  from  the  channel,  10,852  stumps  and  logs  removed 

from  the  channel  and  banks,  and  44,600  trees  girdled  and  removed,  '91,  1984. 
1891-'92.  3,470  snags  and  stumps  removed;  10,105  sliore  snags  and  logs  and  41,054 

trees  cleared  from  the  banks,  '92.  1612. 

Projects. 

By  M:ij.  Bcnyaurd,  1880,.  for  the  improvement  of  the  bayou  from  Baxter  Station  to 
its' mouth,  a  distance  of  213  miles,  by  the  removal  of  trees,  logS;  and  snaga; 
estimated  cost,  $26,862,  '81, 1455. 

No  permanent  improvement  can  be  effected,  '85,  235. 


BAYOU  BliACK,  liA.  --1ml>rovembnt  ov. 

(Continued  from  Vol.  II,  p.  39.) 

Appropriations. 

1881-'84 $25,000 

Enf^ineers.  -< 

Chikf  of  Engineers. 
Report,  '91,  229,  230. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'—.    Reports,  '88,  1251;  '91,  1846,  1850. 
Operations. 
Operations  prior  to  1888,  '88.  1251. 
lS87-'88.  No  operations  for  lack  of  funds,  '88,  1252. 
Physical  Characteristics. 

Description  of  the  bayou,  '88,  1251. 
Plans. 
In  1890  Capt.  Fisk  did  not  consider  Bayou  Black  worthy  of  improvement,  either 
in  connection  with  Bayou  Terrebonne  or  as  a  connection  between  Calcasieu 
and  Sabine  lakes,  '91,  1846, 1851. 
Projects. 
The  project  under  which  operations  were  carried  on  up  to  1886  was  by  Maj. 
Howell,  1881,  and  provided  for  cleaning  the  bayou  of  obstructions  and  dredg- 
ing a  channel  59  feet  wide  and  6  feet  deep  from  Bayou  Cane  to  Tiger ville,  24 
miles;  estimated  cost,  $47,520,  '81,  1288,1292.    Increased  in  1885  to  $81,000, 
'85, 1402;  '87, 1369.    In  1887,  Maj.  Heuer  considered  the  improvement  of  the 
bayou  local  in  its  benefits,  '87,  1370. 
Surveys. 
Examination  of  Bayou  Black  to  connect  with  Bayou  Terrebonne  ordered  by  act 
of  September  19.  1890.     Made,  1890,  under  direction  of  Capt.  Fisk,  '91,  1846. 
Examination  of  Bayou  Black  for  connection  between  Calcasieu  Lake  and  Sabine 
Lake  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Fisk,  '91,  1851. 
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BA¥OlJ  BOBIJF,  IjA«— Impuovkment  ov. 

.  (Continued  from  Vol.  II,  p.  40.) 

Appropriations. 

1881-'87 $20,000 

1888 6,000,  "88,  1354. 

1890 5,000,  '90,  1887. 

1892 10,000/92,  1616. 

Total 41,000 

List  of  appropriations,  '91,  1986. 
Contractu* 

1888.  A.  Hefner,  for  earth  filling,  at  22  cents  per  cubic  yard,  '88.  1863. 
Engineers* 
Chief  of  £noinkrr8. 

Reports,  '88,  179;  '89,  211;  '90,  190;  '91,  241;  '92,  233. 
Engineer  in  (.'hakgb. 
Capt.  J.  H.  WiUard,  1886-'—.    Reports,  '88,  1353;  '89, 1603;  '90, 1885;  '91, 1985; 
'92.  1614. 
Assistant. 
J.  Ewens.    Report,  '91,  1986. 
Operations. 
1887-'88.  Closnre  of  Outlet  No.  1  completed,  '88,  1353. 

1888-'89.  Closure  of  Outlets  2  and  3  completed  by  deposit  of  14,860  cubic  yards  of 
earth;  3,000  sna^s  removed  from  channel,  and  7,440  trees  and  3,770  square 
yards  brush  cleared  from  the  banks,  '89,  1603. 
1889--'90.  130  snags  removed  from  the  channel,  and  814  trees  and  shore  snags  cleared 

from  the  banks,  '90,  1886. 
1890-'91.  No  operations,  '91.  1987. 

1891-92.  40,416  snags,  logs,  and  stumps  cleared  from  the  channel;  11,156  shore 
sna;^8  removed ;  66,557  leaning  trees  removed  or  girdled;  20,060  square  yards 
brush  and  willows  cut;  wreck  removed,  '92,  1616. 

Projects. 

By  Maj.  Benyaurd,  1880,  for  improvement  from  Wallace  to  the  month,  280  miles,  by 

removal  of  obstructions;  estimated  cost,  $20,020,  '81,  1424, 1428. 
By  Capt.  Bergland,  1884,  for  closing  3  outlets  of  Boeuf  River  near  Point  Jefferson; 

estimated  cost,  $8,500,  '85,  235, 1503, 1546. 
In  1892  $26,000  was  estimated  as  required  to  complete  the  closure  of  the  three 

outlets,  for  continuing  the  removal  of  obstructions,  and  for  survey  of  Bueuf 

Biver,  '92,  1616. 


BAYOU  BUFFALO.  TEX.— Improvkmbnt  or. 

(Continued  from  Vol.  II,  p.  89.) 

Appropriations* 

1881-'87 $118,750 

1888 25, 000, '88,  1288. 

1890 26, 000, '90,  1809. 

1892 25,000, '92,  155L 

Total 193,750 

List  of  appropriations,  '91,  1927. 
Commerce. 

Cotton  shipments,  '90,' 1808. 
Contracts* 

1888.  J.  J.  Atkinson,  for  dredging  and  rock  removal,  at  a  total  of  $24,192,  '89, 1561. 
1891.  J.  J.  Atkinson,  for  dredging  and  removal  of  trees  and  logs,  at  a  total  of 
$21,110,  '91,  1927. 
Engineers. 
Chief  of  Engineers. 

Reports, '88, 174;  '89,205;  '90,  185;  '91,  234;  '92,  227. 
Engineers  in  Charge  : 
Maj.  O.  H.  Ernst,  1886-'90.    Reports,  '88.  1286;  '89,  1559. 
M^.  C.  J.  Allen,  1890-'—.    Reports,  '90,  1807;  '91,  1924;  '92,  1648. 

A  sfitftTAMT 

B.  B.  Tidfor.    Reports,  '88,  1288;  '89, 1561;  '91,  1928;  '92,  1551. 
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BATOU  BUFFA1.0,  TEX.— Con  tinned. 

Operations* 

1887-88.  56|677  cubic  yards  material  and  2,852  cubic  feet  logs  removed  from  the 
bayou,  '88.  1287. 

1888-'89.  48,104  cubic  yards  material  and  1,795  cubic  feet  sunken  logs  removed, 
•89,  1560. 

1889-90.  6,651  cubic  yards  material  dredged  and  1,062  cubic  feet  logs  and  stumps 
removed,  '90,  1808. 

1890-'91.  26,000  cubic  yards  material  dredged;  2,900  cubic  yards  material  dug  from 
the  banks;  2,900  logs  removed  from  the  channel  and  18,348  trees  from  the 
banks,  '91,  1925. 

1891-92.  Removal  of  stumps  and  logs  and  excavation  of  material  from  projecting 
points,  '92,  1551. 
Physical  €liaracterlstlcs* 

Description  of  the  bayou,  '90,  1807. 
Projects. 

By  Maj.  Mansfield,  1880,  for  the  formation  of  a  channel  100  feet  wide  and  12  feet 
deep  between  8imms  Dayou  and  mouth  of  White  Oak  Bayou  at  Houston ;  revet- 
ment of  bank,  removal  of  trees,  and  dredging;  estimated  cost,  $385,2^, '81, 
1343, 1344, 1346 ;  '91,  1925 ;  '92.  1550. 

The  locality  not  considered  capable  of  permanent  improvement,  '87,  190. 


BATOU  GARIillV,  LA.— Examination  of. 

£nfflneers« 

CifiKF  OF  Engineers. 

Report,  '91,  229. 
Engineer  in  Charge. 
MaJ.  J.  P.  Quinn.    RepoH;,  '91,  1838. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1838. 
Plans. 
In  1891  Col.  Comstook  did  not  consider  the  bayou  worthy  of  improvement,  '91. 
1839. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  189L  under  directiaii  of 
Maj.  Quinn,  '91,  1838. 


BAYOU  CASTOR,  LiA.— Examination  ov. 

Engrlneers. 

Chief  of  Engineers. 

Report,  '91,  249. 
Engineer  in  Charge. 

Capt.  J.  H.  Willard.    Report,  '91,  2028. 
Assistant. 
R.  S.  Buck.     Report,  '91,  2029. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2029. 
Plans. 
In  1891  Capt.  Willard  did  not  consider  the  bayou  worthy  of  improvement  in  view 
of  the  small  commercial  interests  to  be  benefited,  '91,  2028. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Willard,  '91,  2028. 


BAYOU  CEBARy  TEX.— Improvement  or. 
(Continued  from  Vol.  II,  p.  111.) 


Appropriations. 

1890 $18,150,  '91,  1923. 

1892 14,000,  '92,  1545. 

Total 32,150 
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BATOV  CEDABt  TEX.—Contiunecl. 

Contracts. 

1891.  A.  M.  Shannon  &,  Co.,  for  dredging,  at  24  cents  per  cubic  yard ;  brush  mattress 
in  place,  at  $6  per  cord,  and  stone  in  place,  at  $2.50  per  onbio  yard,  '92, 1545. 
Enirtueers. 

CUIKF   OF  £nGINRER6. 

Reports,  '89,  207;  '90,  186;  '91,  233;  '92,  227. 
Enginkers  is  Charge. 
Maj.  O.  H.  Ernst,  1888.    Report,  '90.  1815. 
Miy. C.J.Allen,  1888-'—.    Reports,  '90,  1816;  '91.  1922;  '92,  1543. 

R.  B.  Tal'foT.    Reports,  '90. 1817;  '92, 1546. 
Operations* 

1891-'92.  10,350  cubic  yards  of  material  dredged;  833  cords  of  brash  mattress  and 
2,278  cabio  yards  stone  in  place,  '92,  1545. 
Plans. 
By  Maj.  Allen,  1889,  for  excavation  of  a  channel  throagh  the  bar  at  the  month  of 
the  bayou,  by  dredging  and  revetment;  for  a  5-foot  channel,  i(18,150  to  $20,735; 
for  a  6-foot  channel,  $24,035  to  $51,700,  '90,  1817,  1818. 
Projects* 
J<y  M%j.  Allen,  1889,  for  improvement  of  the  bayou  by  dredging  a  channel  100  feet 
wide  and  5  feet  deep  at  mean  low  water;  also  protection  of  the  channel  thus 
formed  by  brush  and  stone  walls  or  revetment,  with  occasional  dredging  to 
maintain  the  channel  depth;  estimated  cost,  $32,500,  '91,  1923;  '92,  1544. 
Surveys. 
Survey  for  removal  of  bar  at  mouth  ordered  by  act  of  August  11, 1888.     Made, 
1889,  under  direction  of  Maj.  Allen,  '90.  1816. 


BATOU     CBnBVRECJIL    AND     BAYOU    TIGBi:,    LA.— Examina- 
tion OF. 

Fnffineers* 

Chikv  of  Enginkkbs. 

Report,  '91,  229. 
Engineer  in  Chargr. 
Capt.  W.  L.  Fisk.    Report,  '91,  1841. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  1841. 
Plans. 
In  1891  Capt.  Fisk  did  not  consider  either  Bayou  Chevrenil  or  Bayon  Tigre  worthy 
of  improvement  by  the  General  Government,  '91,  1841. 
Survejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction 
of  Capt.  IB'isk,  '91,  1841. 


BAirOlJ  GHITTA  (BOGUE  €HITTO)»  I.A.— Improvemrnt  of. 

Appropriations. 

1890 $5, 000, '91,  1800. 

1892 5,000,  '92,  1466. 

Total 10,000 

Engineers. 

Chief  of  Engineers. 

Reports,  '89,  193;  '91,  220;  '92,  214. 
Engineer  in  Charge. 
Maj.  A.  M.  Damrell,  1888^—.    Reports.  '89,  1465;  '91,  1800;  '92,  1466. 
Operations. 

1891-'92.  Preparation  of  plant,  '92,  1466. 
Plans. 
By  Maj.  Damrell,  1889,  for  improvement  of  the  bayou,  securing  a  channel  3  feet 
deep,  by  removal  of  snaj^s,  logs,  overhanging  trees,  and  hah  traps,  and  closing 
the  west  mouth  from  its  Junction  up   to  Alford's  Bridge;   estimated   oust, 
$30,000,  '89,  1466;  '91,  220;  '92,  1466. 
Survejrs, 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Mi^.  Damrell,  '89,  1465. 
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BATOfJ  COCOORIE,  JLA.— Kxamination  ov. 

£08*10001*9. 

Chief  of  Engineers.  , 

Report,  '91.  229. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Report,  '91, 1849. 
Plans. 

In  1890  Capt.  Fisk  did  not  consider  the  bayou  worthy  of  improTement,  '91,  1850. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Capt.  Fisk,  '91,  1849. 


BAYOIJ  GOlJRTABLEilU,  IjA.— Improvement  of. 

(Continued  f^om  Vol.  11^  p.  40.) 

Appropriations. 

1880-'87 $24,000 

1888 5,000,  '88,  1256. 

1890 2,200,  '90.  1749. 

Total 31,200 

List  of  appropriations,  '90,  1747. 
Engineers. 

Chikf  of  Engineers. 

Reports,  '88.  170;  '89,  198;  '90,  179;  '91.  225;  '92,  219. 
Engikrkks  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1254;  '89,  1491;  '90.  1747. 
Maj.  .7.  B.  Quinn,  1891-'—.    Reports,  '91,  1826;  '92,  1500. 
Operations. 
1887-'88.  Repairs  to  old  dams  in  the  Big  and  Little  Fordoche,  and  new  dam  began 

in  Bavon  English,  '88,  1255. 
1888-'89.  No  operations,  '89,  1492. 
18iJ9-'90.  Broken  damH  in  bayous  Manizello,  English,  and  Fordoche  repaired  with 

sheet  piling,  '90,  1749. 
1890-^91.  Repairs  to  plant,  '91,  1827. 

1891-'92.  Repairs  to  dams  at  Cane,  Manizelle,  and  Big  Fordoche  bayous,  '92,  1501. 
Projects. 
By  Maj.  C.  W.  Howell,  1880,  to  improve  low-water  navigation  between  Port  Barre 
and  Atchafalaya  by  removal  of  obstructions,  closing  run-on t  bayous,  and  cou- 
strnction  of  a  needle  dam  4  miles  above  Port  Barre ;  estimated  cost,  $40,000, 
'80,  1160. 
In  1883  Maj.  Sticknoy  increased  the  previous  estimate  by  $38,500,  to  provide  for 
m.'isoury  lock  walls  instead  of  timber  construction  previously  proposed,  '83, 
1122,  1124;  '85,  1403. 
In  18X4  Capt.  Tnrtle  proposed  that  all  other  work  be  held  in  abeyance  until  tho 
bavous  on  the  south  side  of  Bayou  Courtableau  are  closed,  at  an  estimated 
cost  of  $16,000,  '85.  1404,  1406;  '86,  219. 


BA¥OU  D'ARBONNE,  LA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  41.) 

A  pproprlatlons. 

18«4-'87 $7,000 

IXSH 2,000,  '88,  1350. 

18:M) 2,0(X>,  '90,  1880. 

1892 4,000,  '92,  1609. 

Total  15,000 

List  oi'  appropriations,  '91,  1981. 
En^iueers. 

ClIIKF  OK   EnGINEKRS. 

Reports,  '88,  178;  '89,  209/  '90,  189;  '91,  240;  '92,  1609. 
ExiaNKEU  IN  Chakge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports, '88, 1349;  '89. 1599;  '90. 1879;  '91, 1980; 
'92.  1609. 


r 
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BAYOU  D'ABBONIVi:,  LA.— Continaed. 

Operations. 

1887-88.  3,036  leaning  trees  and  shore  snags  cut;  243  logs  removed  from  the  chan- 
nel, and  12,880  square  yards  brush  and  willows  cut,  '88,  1350. 

1888-^89.  1,185  snags  removed  from  channel;  3,540  trees  cut  and  topped,  and  3,746 
square  yards  brush  cleared  from  banks,  '89,  1599. 

1889-^90.  600  logs  and  snags  removed  from  the  channel ;  11,600  trees  cut  and  topped 
on  the  banlu,  and  425  square  yards  brush  cut,  '90,  1880. 

1890-^91 .  53  snags  cleared  irom  the  channel;  565  shore  snags  and  logs  cat;  562 
trees  cleared  from  the  banks,  '91,  1981. 

1891-'92.  2,138  snags  and  stumps  cleared;  4,200  shore  snags  and  Ings  removed; 
12,450  square  yards  brush  and  willows  out;  7  wrecks  removed,  '92,  1609. 
Projects. 

By  Maj.  Miller,  1883,  for  the  removal  of  logs,  snags,  and  similar  obstructions  from 
the  bayou  between  its  mouth  and  Stims  Bluff,  a  distance  of  about  42  miles ; 
estimated  cost,  $15,000,  '84,  1376;  '85,  1506. 


BA¥OU  DOBCBTEAT,  LiA.— Examination  ov. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  217. 
Engineer  in  Charge. 

Capt.  J.  H.  Willard.    Report,  '89,  1630. 
Assistant. 
H.  M.  Marshall.    Report,  '89,  1630. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  1630. 
Plans. 
In  1889  Capt.  Willard  did  not  consider  the  bayou  worthy  of  improvement  .or  the 
work  a  public  necessity,  '89,  1631. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1881.    Made,  1889,  under  direction  of 
Capt.  WUlard,  '89,  1630. 


BATOV  DOUBIiE,  TEX.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  235. 
Engineer  in  Charge. 

Maj.  C.  J.  Allen.    Report,  '91,  1933. 

Lieut.  C.  W.  Langfit.     Report,  '91,  1935. 
Physical  Cliaracteristics* 

Description  of  the  bayou,  '91,  1935. 
Plans. 

In  1890  Maj.  Allen  did  not  consider  the  bayou  worthy  of  improvement,  '91,  1934. 
Surveys* 

Examination  ordered  by  act  of  September  19,  1890.    Made.  1890,  under  direction  of 
Maj.  Allen,  '91, 1933. 


BAYOU  DE8  OLAISES,  JLa«— Examination  ov. 

Enfirtneers* 

Chief  of  Ehginkers. 

Reports,  '89,  202;  '91,  230. 
Engineer  in  Charge. 

Capt.  W.  L.  Fisk.     Reports,  '89,  1512;  '91,  1864. 
Physical  Characteristics. 
Description  of  the  locality,  '89,  1512. 
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BATOU  DES  OLAISES,  LA.-Continaed. 

Plans* 

In  1889  Capt.  Fisk  did  not  conRider  the  bayoa  worthy  of  improyement,  in  view  of 
the  entirely  local  nature  of  the  benefitB  to  be  derived  therefronii  '89,  1513. 

In  1890,  after  examination  for  clearing  the  bavoa  of  obstructions  from  the  Atcha- 
falava  River  to  Cottonfort,  Capt.  Fisk  estimated  the  cost  of  such  improvement 
at  $2,500,  '91.  1855. 

Snrvejrs. 

Examination  for  slack- water  navigation  ordered  by  act  of  August  ll,  1888.    Made, 

1889,  under  direction  of  Capt.  Fisk,  '89,  1512. 
Maps. 
'89, 1612. 


BATOIJ  liA  FOURCHE,  liA.— Improvsmsnt  of. 

(Continued  from  Vol.  II,  p.  43.) 

Appropriations* 

1852-'87 $32,500 

1888 50,000, '88,  1249. 

1890 50,000, '90.  1745. 

1892 50, 000, '92.  1489. 

Total 182,500 

List  of  appropriations,  '92.  1489. 
Commerce. 

Increase  in  number  of  vessels  following  improvement,  '88, 1249. 
Estimated  reduction  in  freight  charges  if  a  slack- water  navigation  were  adopted, 
'88. 1249. 
Contracts. 

1888.  J.  H.  Gardner,  for  dredging,  at  43  cents  per  cnbio  yard,  '89.  1487. 
Eni^ineers. 
Chief  of  Engineers. 

Eteports,  '88,  168;  '89,  196,202;  '90,  177;  '91,  224;  '92.  217. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1248 ;  '89,  1485, 1531 ;  '90,  1742. 
Maj.  J.  B.  Quinn,  1891-'—.    Reports,  '91.  1821;  '92,  1487. 
Operations. 
1887-'88.  No  operations  for  lack  of  funds,  '88,  1249. 
1888-'89.  Dredging  and  removal  of  obstructions  resumed,  '89,  1487. 
1889-'90.  37,944  cubic  yards  material ;  snags,  and  flat  and  steam  boat  wrecks  removed 

from  the  channel,  '90,  1743. 
1890-'91.  Dredging  by  hired  labor,  '91,  1822. 

1891-92.  95,984  cubic  yards  material,  78  stumps,  and  10  wrecks  removed  from  the 
channel,  '92,  1488. 
Projects. 
By  Mai.  Howell,  in  1879,  to  aiford  low-water  navigation  in  the  bayou  below  Don- 

aldsonville  by  the  removal  of  snags,  wrecks,  and  rafts.  '79,  901;  '81,  196. 
By  Capt.  Turtle,  1884,  for  continuation  of  the  project  of  18t9  from  the  point  where 

work  was  suspended  in  1883. 
In  1889  operations  were  continued  under  Maj.  Heuer's  project  of  1886  for  the 
improvement  of  Bayou  La  Fourcho  by  the  construction  of  a  lock  at  Donald- 
sonville  to  connect  with  the  Mississippi  liiver,  converting  the  bayou  into  a 
salt-water  canal,  with  dredging  in  the  bayou  so  as  to  form  a  channel  5  feet 
deep  and 75  feet  wide;  estimated  cost,  $450,000,  with  annual  cost  of  mainte- 
nance of  $8,000,  '86,  1267,  1274,  1275;  '87,  1366;  '92.  1488. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Fisk,  '89.  1531. 


BAYOIJ  liA  ORANGE,  FEiA.— Impkovement  or. 
(Continued  from  Vol.  II,  p.  261.) 


Appropriations. 

18§^'87 


$2,000 

1888 3.000,  '88.  1163. 
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BAYOU  L.A  OBA]!¥0£,  FLA.— Continaed. 

Appropriations — Continued. 

1890 $3, 000, '90,  1626. 

Total 8,000 

List  of  appropriations,  '90,  1626. 
Engrineers. 

Chiev  of  Engineers. 

Reports,  '88,  152;  '88, 176;  '90,  158;  '91,  200;  '92, 196, 
Engineers  in  Charge. 
Capt.  E.  L.  Hoxie,  1885-'89.    Report,  »88,  1162. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1375;  '90,  1625;  '91,  1704;  '92, 1407. 
Assistant. 
J.  E.  Turtle.    Report,  '91,  1705. 
Operations* 

1887-'90.  No  operations,  '88.  1163;  '89,  1375;  '90,  1626. 

1890-'91.  2,671  overhanging  trees  cleared  from  the  banks  and  270  snags  and  logs 

removed  from  the  banks,  '91,  1706. 
1891-'92.  No  operations,  '92,  1406. 
Pliysical  Ciiaracteristics. 

Description  of  the  bayou,  '89,  1375:  '90,  1626. 
Pians. 
By  Capt.  Price,  1889,  for  giving  a  4i-foot  navigation  through  La  Grange  Bayou 
and  clearing  snags  and  logs  from  Holmes  River;  estimated  cost,  $15,222, 
'89,  1375. 
Projeets* 
By  Mi^.Damrell,  1881,  for  improvement  of  the  bayou  by  deepening  the  channel 
through  it  to  the  depth  of  4^  feet  existing  through  the  '^Narrows;''  esti- 
mated cost,  $19,944,  '82,  1318;  '87,  1268. 
In  1891,  after  the  expenditure  of  $10,000,  Capt.  Price  recommended  that  no  fur- 
ther appropriations  be  made  until  the  necessities  of  commerce  required  it, 
'91,  1705;  '92,  1408. 
Surveys* 
Examination  of  La  Grange  Bayou  and  Holmes  River  ordered  by  act  of  August  11, 
1888.    Made,  1889,  under  direction  of  Capt.  Price,  '89, 1375. 


BAirOU  JXEANCHAC,  liA.— (See  Amite  River,  La.) 


BAITOIT  PIEBBEy  I^ A.— Improvement  ov« 

(Continued  from  Vol.  II,  p.  46.) 

Apropriations. 

1884-% $13,000 

Enffineers* 

Chibb'  of  Engineers. 

Report,  '88,  171. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.     Report,  '88,  1258. 
Operations* 

1887-'88.  84  snags  and  65  logs  and  trees  removed  from  channel,  '88,  1258. 
Physical  Ciiaraeteristics* 

Description  of  the  bayou,  '88,  1259. 
Projects* 
By  Maj.  Heuer,  for  the  improvement  of  the  bayou  to  a  point  16  miles  above  its 
mouth  by  the  removal  of  lo<rs,  suags,  and  trees ;  estimated  cost,  $20,000,  '85, 
1444.    Project  completed  in  1886,  '87,  1382. 
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BAYOU  Pli^miJEIfEllVE,  JLA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  47.) 

Appropriations. 

1888 $100,000,  '89,  1490. 

1890 100,000,  '90,  1747. 

1892 150,000, '92,  1493. 

Total 350,000 

Eiiffiiieers. 

Chief  of  Engineers. 

Reports,  '88,  169;  '89,  198,  203;  '90,  178,  182;  »91,  225,  231;  '92,  218,  223. 
Board  of  Engineers. 
Convened  at  New  Orleans,  .July  17, 1891,  by  Special  Order  No.  41,  to  examine  and 
report  upon  Maj.  Quinn's  project  for  lock  at  the  mouth  of  the  bayou.    Report, 
'92,  1496,  1498.     (Col.  Craigbill  and  Majs.  Mackenzie  and  Quinn.) 
Engineers  in  Charge. 
Capt.  W.L.Fisk,  1888-'91.    Reports,  '89,  1490;  '90,  1746. 
Capt.  D.  C.  Kingman,  1889-'91.    Reports,  '89,  1533;  '90,  1761. 
Maj.  J.  B.  Quinn,  1891-'—.     Reports,  '91,  1824;  '92,  1491,  1493. 
Lient.  J.  Millis,  1891-^—.    Reports,  '91,  1867;  '92,  1517. 
Assistant. 
W.  G.  Price.    Report,  '90, 1765. 
Operations. 
1888-89.  9,284  cubic  yards  material  dredged,  *89.  1490. 
1889-'90.  115,127  cubic  yards  mud  and  ^9  snags  and  logs  removed ;  construction 

of  submerged  spur  dikes  begun,  '90, 1747, 1764. 
1890-91.  Dredging  continued  in  the  bayou,  '91,  1825. 

1891-92.  19,716  cubic  yards  material  dredged  and  170  logs  and  stumps  cleared 
from  the  channel,  '92,  1492. 
Projects. 
By  Maj.  Stickney,  1885,  for  connection  of  Bayou  Plaquemine  with  the  Mississippi 
River,  via  the  Atchafalaya  and  Red  rivers,  by  removal  of  snags,  dredgin;;, 
and  construction  of  a  lock  at  the  mouth  of  the  bayou;    estimated  cost, 
$1,708,250,  '85,  2973, 2984 ;  '87,  1406,  1412. 
By  Capt.  Kingman,  1889,  to  prevent  further  caving  at  the  mouth  of  the  bayou,  by 
the  construction  of  four  timber  and  stone  spur  dikes ;  estimate  included  in 
the  cost  of  Maj.  Stickney's  project,  '90,  1762. 
Details  of  construction  of  lock  at  the  mouth  of  the  bayou  as  proposed  by  Maj. 
Quinn  and  altered  by  the  Board  of  Engineers^  '92,  1494, 1498. 
Surveys. 
Maps. 
•90,  1766. 
•92,  Atlas,  78. 


BATOIJS  ROUIVDAITAT  AND  VIDAI.,  I^A.— Improvement  of. 

(Continued  from  Vol.  11,  p.  48.) 

Appropriations. 

1888 $1.000, '89,  1607. 

1890 1,000 

Total 2,000 

£iii:ineers. 

Chief  of  Engineers. 

Reports,  '88,  180;  '89,  212;  '91.  242;  '92,  234. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1887-'—.    Reports,  '89,  1606;  '91,  1992;  '92,  1620. 
Operations. 
1887-^88.  No  operations,  '88,  180. 
1888-89.  162  snags  removed  from  the  channel;  714  trees  and  149  square   yards 

brush  cut  from  the  banks,  '89,  1607. 
1890-'91.  No  operations,  '91,  1992. 

1891-^92.  146  snags  and  logs  cleared  from  the  channels;  956  leaning  trees  cut  from 
the  banks,  and  240  square  yards  of  willow  brush  removed,  '92,  1621. 
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BAYOUS  UOVNBAWAY  AND  TlDAIi,  I^ A. —Continued. 

Projects. 

By  Capt.  Willard,  1887,  for  the  removal  of  snags  and  leaning  trees  from  the  canal 
and  that  part  of  Bayon  Vidal  which  \yonld  remain  open  from  Lake  Palmyra 
to  the  line  of  levee  to  be  built  by  State  authority  north  of  the  lake;  estimated 
cost,  $1,000.  Increased  in  1889,  for  further  removal  of  obstructions,  to  $3,000, 
'89,  1606, 1607. 


BAYOU  ST.  JOHN,  LA.— Examination  of. 

Engineers. 

Chibf  of  Knginkkrs. 

Report,  '89,  202. 
Engineer  in  Chakge. 

Capt.  W.  L.  Fisk.    Report,  '89,  1500. 
Plans. 
In  1888  Capt.  Fisk  did  not  consider  the  bayou  worthy  of  improvement,  '89,  1501 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Capt.  Fisk,  '89,  1500. 


BAYOU  TECHE,  £, A. —Improvement  of. 

(Continued  from  Vol.  II,  p.  49.) 
Appropriations. 

1870-.'84 $51,200 

1890 5,000 

Total 56,200 

List  of  apfvopriations,  '92,  1503. 
Engrineers. 

Chief  of  Engineers. 

Reports, '89,  202;  '91,  226,230;  '92,  220. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'92.    Reports,  '88,  1253;  *89,  1515, 1532;  '91,  1853. 
Maj.  J.  B.  Quinn,  1891-'—.     Reports,  '91,  1828;  '92,  1503. 
Assistants. 
Lieut.  O.  T.  Crosby.    Report,  '89,  1518. 
P.  H.  Thomson.    Report,  '91,  1853. 
Operations. 
Past  operations  and  results,  '88,  1253. 
1887-'91.  No  operations, '88,  1253;  '89,  1532;  '91,  1828. 

1891-'U2.  350  snags  and  stumps,  144  piles,  and  66  fallen  trees  cleared  from  the  chan- 
nel, '92.  1503. 
Physical  Ciiaracteristics. 

Description  of  the  bayou,  '89,  1516;  '91,  1853. 
Plans. 
In  1889  Capt.  Fisk  did  not  consider  the  bayou  worthy  of  slack- water  improvement, 

•89. 1515. 
In  1891  Col.  Comstock  did  not  consider  the  bayou  from  St.  Martinsville  to  Port 
Barre  worthy  of  improvement,  '91,  1852. 
Projects. 
The  project  under  which  operations  were  carried  on  up  to  1887  was  proposed  by 
Mig.  Howell  in  1880,  and  incladed  the  improvement  of  the  bayou  from  New 
Iberia  to  Leonville,  by  the  removal  of  obstnictious  and  the  construction  of 
three  movable  dams;  estimated  cost,  $56,690,  '80,  1159, 1166, 1169;  '82,  1378. 
M^.  Heuer  recommends  that  no  appropriation  for  lock  and  dam  be  made  nntil  the 
capacity  of  the  present  improvement  has  been  tested,  '85,  1399;  '86,  125;  '87, 
1371. 
Surveys. 
Examinations,  with  view  of  putting  in  locks  and  dams,  ordered  by  act  of  August 

11,  1888.    Made,  1889,  under  direction  of  Capt.  Fisk,  '89,  1515,  1518,  1532. 
Maps. 
'89, 1522. 
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BAYOU  TECHE— CAIVALCONNECTINO  WITH  OltAIVD  EJkKE 

AT  CHARENTOIVy  I.A.— Improvkmknt  ojf. 

(Continued  from  Vol.  II,  p.  48.) 

Appropriations. 

1881 $26,000, '81,  1288. 

Engirineers. 

Engineer  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'—.    Report,  '88. 1253. 
Operations* 

Historv  of  the  work,  '86,  1245, 1248. 
1887-'88.  No  operations,  '88,  1253. 
Plans. 
By  Maj.  Stiokney,  1882,  for  an  open  canal  100  feet  wide  at  bottom  and  without  lock. 

Estimated  cost  by  contract,  $130,350;  by  hired  labor,  $85,000. 
For  canal  50  feet  wide  at  bottom,  with  lock.    Estimated  cost  by  contract,  $138,600 ; 

by  hired  labor,  $123,125,  '83, 1117;  '84, 1275.    Not  deemed  advisable  by  Chief 

of  Engineers  to  expend  available  funds  for  construction  of  the  plant  required 

to  perform  the  work  by  hired  labor,  '87,  1275. 
In  1888  Capt.  Fisk  stated  that  a  slack-water  navigation  would  only  benefit  that 

port.ion  of  the  Teche  country  above  the  lock,  '&,  1253. 

Projects. 

By  Maj.  Howell,  1880.  for  the  construction  of  a  canal  connecting  Bayou  Teohe  at 
Charenton  with  Grand  Lake.  Canal  6,594  feet  lon^r,  50  feet  wide  at  bottom,  and 
from  5  to  6  feet  deep  at  ordinary  low  water,  provided  with  a  lock  with  double 
^ates;  estimated  cost,  $75,000, '80,  1189;  '86.  1260. 

Modified  in  1885  by  a  canal  100  feet  wide  at  bottom  and  without  locks,  '84,  1275; 
'85,  1399. 

Recommended  by  Maj.  Heuer  that  no  work  be  done  until  $75,000  had  been  appro- 
priated,'86,  1260;  '87,  1374. 


BAYOIJ  TERREBONNE,  I^A.— Improvement  of. 

(Continued  from  Vol.  II,  p.  50.) 

Appropriations. 

1880-'87 $35,800 

1888 3,000, '88,  1251. 

Total 38,800 

List  of  appropriations,  '88,  1250. 
Engrineers. 

Chief  of  En^gineers. 

Reports, '88,  169;  '89,  197,202;  '90,  178;  '91,  224,229;  '92.  218. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-^92.    Reports,  '88, 1250 ;  '89, 14^,  1508 ;  '90. 1745 ;  '91, 1848. 
Maj.  J.  B.  Quinn,  1891-'—.'    Reports,  '91,  1823;  '92.  1490. 
Assistant. 
Lieut.  O.  T.  Crosby.    Report,  '91,  1844. 
Operations. 
1887-'90.  No  operations.    Improvement  completed, '88,  1250;  '89,  1489:  '90,  1745; 
'91,1823;  '92,1490. 
Plans. 
In  1886  Maj.  Ileuer  did  not  consider  the  bayou  between  Houma  and  Thibodeaux 

worthy  of  improvement,  '87,  1396, 
After  examination  of  the  bayou  above  Houma,  Capt.  Fisk  reported  the  locality  aa 

unworthy  of  improvement,  '89,  1508. 
In  1890  the  bayou  between  Houma  and  Thibodeaux  was  examined  by  Capt.  Fisk 
and  reported  by  him  as  unworthy  of  improvement. 

Projects. 

By  Maj.  Howell,  1879,  for  the  formation  of  a  low- water  channel  4  feet  deep  from 
Houma  to  a  point  about  20  miles  below  by  the  removal  of  overbauf^iu"^  trees 
from  the  bank  and  the  (1red;>;ing  of  shoal  areas;  estimnt^^d  cost,  ^18.800, '80, 
1158,1179,1180.  Increased  for  dreilgiuR,  $5,000, '82,  1383;  '87,  1367.  Work 
not  considered  permanent, '80, 1158;  '82,  13^<3;  '87,  1368. 

In  1887  tlie  project  for  the  improvement  of  the  bayou  wan  completed  at  a  cost  of 
$35,000--$3,000  within  the  estimate, '90,  1745;  '92,  1490. 
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BAYOU  TCee£BOIirN£,  L.A.~Coiitmaed. 

Snrvejrs. 

£xa]iiination  of  the  bayoa  above  Houma  ordered  by  act  of  August  11, 1888.  Made. 
1889,  under  direction  of  Capt.  Fisk,  '89,  1508. 

Examination  of  the  bayou  from  Huuma  to  Thibodeaux  ordered  by  act  of  Sep- 
tember 19, 1890.    Made,  1890,  under  direction  of  Capt.  Fisk,  '91,  1843. 


BATOU  TERMILLIOlirt  BA¥  AIVB  PASSES,  JLA.— Examination  of. 

Appropriations. 

1892 $7,500 

Engineers. 

Cbibf  of  Engineers. 

Reports,  '91,  230. 
Engineer  in  Charge.  « 

Capt.  W.  L.  Fisk.     Report,  '91,  1855. 

ASfiJIBTANT. 

P.  H.  Thomson.    Report,  '91.  1856. 

Pians* 

After  examination  in  1891  Capt.  Fisk  proposed  an  improvement  allowing  5^  feet 
of  water  to  be  carried  up  to  the  crossing  of  the  Southern  Pacific  Railroad,  at 
an  estimated  cost  of  $25,000,  '91,  1856. 

Surveys. 

Examination  made,  1891,  under  direction  of  Capt.  Fisk,  '91, 1855. 


BATOIJ  TIDAIiy  £iA« — (See  Bayous  Roundaway  and  Yidal,  La.) 


BEAR  CREEKy  IVEISS.— Sirvey  or. 

(Continued  from  Vol.  II,  p.  51.) 

Enfrineers. 

Chief  of  Engineers. 

Report,  '88,  213. 
Engineer  in  Charge. 

Lieut.  Col.  J.  W.  Barlow.    Report,  '88.  1639. 

Lieut.  H.  E.  Waterman.    Report,  '88,  1640. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '88,  1639. 
Plans. 

By  Lieut.  Col.  Barlow,  1887.  (1)  For  improvement  of  the  creek  from  Southard's 
Ford  to  its  mouth,  a  distance  of  30  miles,  by  construction  of  works  of  con- 
traction and  removal  of  snags  and  overhanging  trees;  estimated  cost, $50,000. 
(2)  To  secure  a  3-foot  slack-water  navigation  at  all  stages,  by  the  construc- 
tion of  eight  locks  and  dams,  at  an  estimated  cost  of  $500,000,  '88,  1641. 
Surveys. 

Ordered  bv  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Lieut.  Col.  Bar- 
low, '88,  1639. 


BEATTYVIIiliE,  K¥.— Lock  and  Dam  at. 
(See  Kentucky  Riveb.'; 
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BEAUFORT  HARBOR,  !¥•  €•— Improvement  ov. 

(Continued  from  Vol.  11^  p.  52.) 

Ap  proprlations. 

1836-'87 $100,000 

1888 35,000,  '38,878. 

1890 ,.      15,000, '90,  1134. 

1892* 10,000, '92,  1139. 

Total 160,000 

Contracts. 

1889.  Chester  T.  Caler,  for  dredging,  at  37i  cents  per  cubic  yard,  '89,  1070. 
Francis  H.  Smith,  for  furnishing  stone,  at  $2.19  per  ton,  '89,  1070. 

1890.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  33^  cents  per  cubic 
yard,  '91, 1370. 

Enitncers. 
Chief  of  Engixeers. 

Reports,  '88, 121;  '89,  140;  '90.  126;  '91«  161;  '92,  161. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  188^'91.    Reports,  '88.  875;  '89,  1066;  '90,  1131;  '91,  1367. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1137. 
Assistants, 
R.  Ransom.    Report,  '88,  878. 

E.D.Thompson.    Reports,  '88,  879;  '89,  1070;  '90,  1134. 
W.  H.  Chadboume.    Reports,  '91,  1370;  '92,  1139. 
Operations. 
History  of  the  work,  '91,  1367. 

1887-88.  271  tons  stone  placed  along  40  feet  of  surface  of  main  jetty;  8  blocks  of 
concrete  added  to  same;  10  tons  stone  placed  ou  middle  jetty;  595  tons  stone 
added  to  east  jetty;  repairs  to  landing  wharf,  field  quarters,  tramroad 
trestles,  and  derricks;  31  tons  stone  and  7  cords  brush  built  into  138  linear 
feet  of  shore  revetment;  44  tons  stone  and  22  cords  brush  built  into  488  linear 
feet  of  shore  revetment,  '88,  877. 
1888-^89.  1,443  tons  stone  placed  in  jetties;  10,480  cubic  yards  material  dredged, 

•89,  1071. 
1889-'90.  12,280  cubic  yards  material  dredged;  5,190  tons  rubble  stone  placed  in 

jetties,  '90,  1134,  1135. 
1890-'91.  280  linear  feet  of  brush  and  stone  revetment  built  at  Shackleford  Point, 

'91,  1369. 
1891-92.  9,9^(9  cubic  yards  sand  dredged  from  bar;  repairs  to  sand  fences  at  Fort 
Macon  and  Shackleford  Point,  '92,  1140. 
Physical  Ciiaracteristics. 

Original  condition  of  the  harbor,  '88,  875. 
Projects. 
By  Capt.  Phillips,  1880,  for  the  construction  of  three  jetties  of  random  stone  to 
prevent  further  abrasion  of  Shackleford  Point,  and  the  dredging  of  two 
channels  and  a  turning  basin  near  Beaufort:  estimated  cost,  $82,103.38,  '81, 
1013,  1017. 
In  1881  Capt.  Mercnr  recommended  a  system  of  jetties  for  protection  of  Shackle- 
ford Point  of  random  stone,  about  300  feet  long,  and  spaced  about  300  feet 
apart,  '82, 1095.    Plan  approved  by  Board  of  Engineers,  with  recommendation 
that  the  jetties  should  be  founded  upon  mattresses,  '82,  1098.    Concurred  in 
by  the  Chief  of  Engineers  and  approved  by  the  Secretary  of  War,  '82,  1096. 
In  1884  Capt.  Bixby  recommended  the  expansion  of  the  project  to  cover  the  protec- 
tion of  Fort  Macon  Point  from  erosion,  by  shore  protection  and  jetties,  '85, 
168,  1081.    After  an  expenditure  of  $75,000  on  previous  projects,  it  was  esti- 
mated in  1886  that  $84,000  would  be  required  for  the  complete  protection  of 
Shackleford  and  Fort  Macon  points,  and  the  formation  of  a  dredged  channel 
100  feet  wide  and  5  feet  deep  at  mean  low  water  from  Bulkhead  Channel  to 
Beaufort, '86,  989;  '87.  1030;  '91,  1368. 
Surveys. 
Maps. 
•89,  1072;  '90,  1136. 
'92,  Atlas,  27, 28, 29, 30. 
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BEAUFORT    HABBOB   AiVD    NI^VfT   RIYBB,   JW.    C- Waterway 

BETWEEN. 

(See  also  New  River,  N.  C.) 

(Continaed  firom  Vol.  II,  p.  53.) 

A  ppropriations. 

1886-'87 $55,000 

1888 5,000,  '88,  883. 

1890 :     15,000, '90,  1139. 

1892 10,000,  '92,  1143. 

Total 85,000 

Contracts. 

1889.  Alabama  Dredging  and  Jetty  Company,  for  drodging,  at  40  cents  per  cubio 
yard,  '89,  1075. 

1890.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  25  cents  per  cubic 
yard,  '91,  1374. 

Engineers. 
Chief  of  Engineers. 

Reports, '88.  122;  '89,  141;  '90,  127;  '91.  162;  '92,  162. 
Engineeks  in  Charge. 

Capt.  W.  H.  Bixby,  1885-^92.     Reports,  '88,  882;  '89.  1073;  '90,  1138;  '91,  1873. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1141. 

E.  D.  Thompson.    Reports, '88,  884;  '89.  1075;  '90,  1140. 
W.  H.  Chadbourne.    Reports,  '91,  1375;  '92,  1144. 
Operations. 
1887-'88.  17,622  cubio  yards  material  dredged,  '88,  883. 
1888-^89.  35,896  cubic  yards  material  dredged,  '89,  1074. 
1889-'90.  No  operations,  '90.  1139. 

1891-'92.  14.719  cubic  yards  material  dredged,  '92,  1144. 
Physical  Cliaracieristics. 

Original  condition  of  the  waterway,  '88,  882. 
Projects. 
By  Capt.  Bixby,  1885,  for  the  formation  of  an  improved  channel  by  dredging,  3  feet 
deep  at  low  water,  and  extending  from  Beaufort  to  Swansboro  on  the  White  Oak 
River;  estimated  cost,  $50,000,  '85.  1138;  '87,  1037. 
Aggregate  cost  of  completed  project  estimated  in  1892  at  $71,040,  '92,  1142. 
Surveys. 
Maps. 
'89,  1074. 


BEAUFORT  RIV£B,  S.  €.— Impuovement  of. 

Appropriations. 

1890 $12, 500. '91,  1486. 

1892 12,500,^92.  1239. 

Total 25,000 

Contracts. 

1890.  T.  Young,  for  dredging,  at  25  cents,  and  rock  excavation,  at  $3.25  per  cubic 
yard,  '91,  1486. 
Engineers. 
Chief  of  Engineers. 
Reports, '89,  158;  '90,  141;  '91,  178;  '92,  175. 

EXGIX^EKR  IN  CHARG-E 

Capt.  F.  V.  Abbot,  188^'—.    Reports,  '90,  1234;  '91,  1485;  '92,  1238 
Assistant 
J.  P.  Allen.    Reports,  '91,  1486;  '92,  1239. 
Operations. 
1890-^91.  3,754  cubic  yards  material  dredged,  '91,  1486. 
1891<-'92.  28,512  cubic  yards  material  dredged,  '92,  1238. 
Physical  Cliaracteristics< 
Description  of  the  locality,  '92,  1234. 

Plans. 

By  Capt.  Abbot,  1889,  to  secure  a  15-foot  channel  300  feet  wide  from  Beaufort  to 
the  ocean,  by  excavation  at  Beaufort  Shoal,  and  at  shoal  near  Sea  Island  Chem- 
ical Works,  at  an  estimatiul  cost  of  $116,000. 
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BEAUFORT  »IV£R,  S.  €.— Continued. 

Projects. 

By  Capt.  Abbot,  for  improvement  of  the  river  at  the  brickyard  near  Coosaw 
mouth,  by  excavation  of  a  7-foot  low- water  channel  200  feet  wide;  estimated 
cost,  $25,000;  '90,  1236;  1237. 
Surveys. 

Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Capt.  Abbot, 
'90,  1235. 


BEIiliE  PliAINE,  miNN.—f See  Minnesota  River,  Minn.) 


BELFAST  HARBOR.  HIE.— Improvement  of. 
(Continued  from  Vol.  II;  p.  55.) 


Appropriations. 


1826-'80 $31,266 

1890 10, 000, '90.  435. 

1892 10, 000, '92.  508. 

Total 51,266 

List  of  appropriations,  '88,  381. 
Commerce. 

Coal  and  freight  traffic,  '88,  381. 


CUIEF  OF  KNOINEERS. 

Reports,  *88, 14;  '89.  23;  31;  '90, 18,  26;  '91.  23;  *92,  28. 

Engineers  in  Charge. 
Lieut.CoLJ.A.Smitb,1886-'91.    Reports,  '88.  381;  '89,522;  '90.  435,455;  '91, 

586. 
Lieut.  CoL  P.  C.  Hains,  1892-'—.    Report,  '92,  507. 
Assistant. 
A.  C.  Both.    Report,  '90,  456. 
Projects. 
The  original  project  was  by  Col.  Thom,  1877,  for  deepening,  by  dredging  to  a  depth 
of  10  ana  12  feet,  the  area  between  the  wharves  and  deep  water  in  the  rivers 
'76.  i.  190.    Completed  in  1880  at  a  cost  of  $22,000,  '80.  65, 531. 
Lieut.  CoL  Smith,  1888,  proposed  to  increase  the  depth  on  the  northeast  side  of  the 
present  harbor  to  8  feet,  by  the  removal  of  52,000  cubic  yards  of  material  at 
an  estimated  cost  of  $12,850,  '88,  382.     After  an  examination  and  survey  in 
1889  Lieut.  Col.  Smith  submitted  a  project  for  dredging  a  part  of  the  roaiu 
channel  to  give  a  depth  of  15  feet  and  a  least  width  of  220  feet  and  deepening 
portions  of  the  east  and  west  sides  to  8  and  13  feet,  respective! v,  at  mean  low 
water;  estimated  cost,  $52,000, '90,  18,435,456;  '91,586;  '92,508. 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 
Smith,  '90,  435, 455. 


BE£.l.AMir  RIV£B,  N.  H.— Improvement  of. 

(Continued  from  Vol.  II,  p.  54.) 

Appropriations. 

1888 $10, 000, '88,  20. 

1890 10, 000, '90,  453. 

1892 7, 500, '92,  529. 

Total 27,500 

Coutracts* 

1888.  T.  Sy mends,  for  dredging,  at  19f  cents  per  cubic  yard,  '89,  542. 
1890.  A.  B.  Martin,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  607. 
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BEIiLAIST  RIT£R,  IV.  U.— Continaed. 

Engineers. 

Ohikf  of  Engineers. 

Reporto,  '88.  20;  '89,  29;  '90,  25;  '91,  30;  '92,  36. 
Engineers  in  Charge. 
Lient.  Coi.  J.  A.  Smith,  1886><'92.    Reports,  '89,  540;  '90,  453 ;  '91,  605. 
Lieut.  Col.  P.  C.  Mains,  1892-'—.    Report,  '^2,  528. 
Operations. 
1887-88.  No  operations,  '88,  20. 

1888-'89.  22,700  cubic  yards  material  dredged,  '89,  541. 
1889-'90.  21,650  cubic  yards  material  dredged,  '90,  452. 
1890-'91.  Dredging  under  contract  continued,  '91,  606. 
1891-'92.  No  operations,  '92,  528. 
Projects. 
By  Lieut.  Col.  Smith,  1887,  for  improvement  of  the  river  for  a  distance  of  2^  miles 
by  dredgine  a  channel  50  feet  wide  and  5  feet  deep  at  mean  low  water  from 
mouth   to  head   of  navigation;    estimated  cost,  $28,000,  '87,  486;  '89,  541. 
Increased  in  1891  to  $35,000,  '91,  606;  '92.  528. 


BEliIiE  RITER.  IVEICH.— Ice  harbor  of  ubfugk  at. 

(Continued  from  Vol.  II,  p.  55.) 
Appropriations. 

1881-'87 $14,000 

Engrin^^rs. 

Engineer  in  Charge. 
Lieut.  Col.  O.  M.  Poe.     Report,  '88, 1972. 
Operations. 

1887-'88.  No  operations.    Project  completed  in  1885,  '88, 1972. 

Projects. 

By  Maj.  F.  Harwood,  1880,  for  the  formation  of  a  channel  50  feet  wide  and  13  feet 
deep  from  the  mouth  of  the  river  to  Marine  City  Prawbridge,  and  from  thence 
to  second  bridge.  12  feet  deep ;  estimated  cost,  $U,4&5,  '80.  2060;  '83,  1875. 
Project  completed  in  1885  at  a  cost  of  $14,000,  '85,  2158;  '87,  2262. 


BENNETTS  CREEK,  TA.— Examination  ov. 

En^neers. 

Chief  or  Engineers. 

Report,  '89,  120. 
Engineer  in  Charge. 

Lieut.  G.  J.  Fiebeger.    Report,  *89.  971. 
Assistant. 

T.  I.  George.    Report,  '89,  972. 
Physical  Ciiaracteristics. 
Description  of  the  locality,  '89,  972. 

Plans. 

In  1888  Lieut.  Fiebeger  did  not  consider  that  the  present  or  prospective  demands 
of  commerce  warranted  an  improvement  of  the  creek,  '89,  972. 

Surveys. 

Examination  ordered  by  aet  of  August  11, 1888.     Made,  1888,  under  direction  of 
Lieut.  Fiebeger,  '89,  971. 


BENTOnr  IIAKBOR9  nilCH.— (See  Saint  Josephs  River,  Mich.) 


BERBY  I1AKE9  IND.— Examination  ov. 


Engrineers. 

Chief  of  Engineers. 

Report,  '89,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall.    Report,  '89,  2157. 

8648 4 
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BEBRr  liAKE,  IND.— Continued. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  2157. 
Plans. 

In  1889  Capt.  Marsball  did  not  consider  the  locality  worthy  of  improvement  as  a 
harbor  of  refuge,  '99,  2157. 

Surve}^s« 

Examination  for  harbor  of  refnge  ordered  bv  act  of  August  11, 1888.    Made,  1889. 
under  direction  of  Capt.  Marshall,  '89,  2157. 


'  BERIVICKS  BAY,  LA.— Examination  of. 

Bnicineers. 

Chief  of  Engineers. 

Report,  '91,  229,  1847. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk.    Report,  '91,  1848. 
Plans. 

In  1891  Capt.  Fisk  did  not  consider  the  locality  worthy  of  improvement,  '91,  1848. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Capt.  Fisk;  '91,  1848. 


BEY£RIiT  HARBOR,  MASS.— Survey  of. 

finfilineers. 

Chief  of  Engineers. 

Reports,  '89,  44 ;  '90,  38. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield.    Report,  '90.  524. 
Assistant. 

T.  T.  Hunter  Harwood.    Report,  '90,  526. 
Physical  Characteristics. 
Description  of  the  locality,  '90,  524. 

Plans. 

By  Lieut.  Col.  Mansfield,  1889,  for  improvement  of  the  harbor  entrance  by  removal 

of  obstructing  rock  opposite  Tucks  Point,  '90,  525. 
Siir\'eys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 

Mansfield,  '90,  525. 


BLACK  RIVER,  S.  C .—Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  170. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby.    Report,  '91,  1435. 

A  AQI  A^A  ^tfT 

Lieut,  m!  M.  Patrick.    Report,  '91,  1437. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '91,  1436. 

Plans. 

By  Capt.  Bixby,  1890,  for  improvement  of  the  river  by  removal  of  snags,  fallen  and 
overhanging  trees,  and  similar  obstructioiiH,  from  the  mouth  upward  118  miles 
to  the  railroad  bridge  at  Kingstree;  estimated  cost,  $25,000,  '91,  1436. 
Hnrveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Capt.  Bixby,  '91,  1435; 
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BIG  BARREIV  RIVER,  KY.— Examination  fok  extension  of  slack- 
water   IMPUOVEMKNT. 

EogiDeers. 

Chief  of  Engineers. 

Report,  '91,  310, 2474. 
Engineer  in  Charge. 

Maj.  D.  W.  Look  wood,  1890.    Report,  '91,  2475. 

A  SR 1  ST  A  NT 

Lieut.  W.  L.  Sibert.*  Report,  '91.  2476. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2477. 
Plans. 
In  1890  Maj.  Lockwood  did  not  consider  the  commerce  of  the  locality  such  as  to 
justify  a  slack- water  improvement,  '91,  2475. 
Survevs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  M%j.  Look  wood,  '91,  2475. 


BIO  BliACK  RIVERy  MISS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  57.) 

Appropriations. 

1884-^87 $10,000 

1892 5, 000, '92,  1622. 

Total 15,000 

List  of  appropriations,  '92,  1622. 
Engineers. 

Chief  of  Engineers. 

Reports, '88,  181;  '89,  212;  '90,  191;  '91,  242;  '92,  234. 
T'lcfsi^vicFR  IN  Charge 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88,  1356;  '89,  1608;  '90, 1890;  '91, 1993; 
«92,  1622. 
I^egislation. 
Act  of  legislature  of  Mississippi  to  remove  bridges  obstructing  navigation,  '88, 
1357. 
Operations. 
1890-'91.  The  appropriation  of  $5,000  in  1884  was  expended  in  1884-85  in  the 
removal  of  obstructions  for  a  distance  of  about  75  miles  above  the  mouth. 
The  act  of  1886  appropriating  $5,000  for  continuation  of  the  improvement  pro- 
Yided  that  no  part  thereof  should  be  expended  until  certain  bridges  should  be 
so  constructed  as  not  to  obstruct  navigation.    This  was  done  in  1889  and  work 
was  resumed  in  1890-'91 ;  101  snags  and  logs,  jams,  and  2  drifts  cleared  from  the 
channel ;  1  brush  wing  dam  built,  and  13,403  leaning  trees  cleared  from  the 
banks,  '91,  1994. 
1891-'92.  No  operations,  '92,  1623. 

Projects. 

By  Maj.  Benyaurd,  1881,  for  the  removal  of  log^,  snags,  and  similar  obstructions 
from  the  river  between  the  month  and  Coxs  Ferry,  a  distance  of  130  miles; 
estimated  cost,  $32,000,  '82,  1566,  1570;  87,  236.  After  partial  completion  of 
the  project  under  the  appropriation  of  1884,  the  appropriation  of  1886  was 
made  conditional  upon  the  removal  of  certain  bridges  over  the  river.  In  1888, 
In  view  of  the  fact  that  the  maintenance  of  the  bridges  was  regarded  as  of 
greater  practical  benefit  and  importance  than  the  improvement  of  the  river, 
Capt.  Willard  recommended  that  no  further  appropriations  be  made,  '88, 
1356. 


BIO  HATCHIE  RIVER,  TEIVI¥.— Improvemf^t  of. 

(Continued  from  Vol.  II,  p.  57.) 

Appropriations. 

lgB0-'87 $22,000 

1888 5,000,  '88,  1368. 

1890 5,000, '90.  1906. 

1892 i..      3,500,  '92,  1659. 

Total 35,500 

last  of  appropriations,  '90,  1904;  '91,  2010. 


52  •    ITO^EX   OP 

BIO  HATCHU:  RIVER,  TENIV.— Contiuaed. 

Eng^lnccrs. 

Chief  of  Engineers. 

Reports,  '88,  183;  '89,  215;  '90, 193;  '91.  246;  '92,  238. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88,  1367;  '89,  1618;  '90, 1904;  '91,  2010; 
•92,  1657. 
Operations* 
1887-'88.  No  operations  for  lack  of  funds,  '88,  1368. 
1888-^89.  1,410  lo/j^s  and  snags  removed  from  the  channel,  and  4,300  trees  and  shore 

snags  and  4,684  sqnare  yards  brush  cleared  from  the  banks,  '89,  1619. 
1889-'90.  870  snags  and  143  side  jams  removed  f^om  the  channel,  and  2,860  trees 
and  shore  snags  and  375  sqnare  yards  brush  cleared  from  the  banks,  '90,  1905. 
1890-'91.  No  operations,  '91,  2011. 

1891-92.  650  snags  and  logs  removed  from  the  channel;  14  side  jams  removed; 
6,700  trees  cut  and  6,518  trees  girdled  on  the  banks,  '92,  1659. 
Projects. 
By  Mnj.  Benyaurd,  1879,  for  the  removal  of  snags,  leaning  trees,  and  logs,  from 
Bolivar  to  the  mouth,  a  distance  of  240  miles;  estimated  cost,  $30,000,  '80, 
1331, 1342;  '87,  1479.    Improveraent  not  permanent,  '90,  1904. 


BIO  HOCKllVO  RIVER,  OHIO.— Examination  ov. 

(Continued  from  Vol.  11,  p.  58.) 

Engflneers. 

Chief  of  Enginkkrs. 

Reports,  '88,  218;  '92,  277. 
Enginekus  in  Charge. 

Lieut.  Col.  W.  E.  Merrill.    Report,  '88,  1719,  1720. 

Maj .  A.  Stickney .    Report,  '92,  1964. 

A.SSISTAXT8 

Lieut.  L.  H.  Beach.    Report,  '88,  1720, 1721. 
E.  Moefter.    Report,  '92,  1964. 
Operations. 

1891-'92.  627  cubic  yards  stone  and  48  logs  removed  from  the  channel,  '92,  1964. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1720. 
Plans. 
By  Lieut.  Col.  Merrill,  1887,  for  improvement  of  the  river  from  its  mouth  to  Cool- 
ville,  a  distance  of  5  miles,  securing  a  navigation  for  light-draft  boats  dnring 
the  medium  and  higher  stages,  by  removal  of  overhanging  trees,  snags,  and 
similar  obstructions;  estimated  cost,  $5,000,  '88,  1720. 
Survey;s« 
From  its  mouth  to  Coolville.    Examination  ordered  by  act  of  August  5,  1886. 
Made,  1887,  under  direction  of  Lieut.  Col.  Merrill,  '87,  1835;  '88,  1720. 


BIO  SAWDT  RIVER,  "W.  TA.  AND  K¥.— Improvement  of. 

(Continued  from  Vol.  II,  p.  58.) 
Appropriations. 

1878-*87 $234,000 

1888 31,500/88,  1788. 

(  Big  Sandy  River 31, 000,  '90.  2275. 

1890  <  Levisa  Fork 2, 500,  '90,  2466. 

/TugFork 2, 500, '91,  2468. 

(  Big  Sandy  River 50, 000,  '92,  2100. 

1892  <  Levisa  Fork 2, 500,  '92,  2109. 

^TugFork 2, 500, '92,  2in. 

Total 356,500 

List  of  appropriations:  Big  Sandy,  '92,  2100;  Levisa  Fork,  '92,  2109;  Tug  Fork, 
92,  211L 
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BIO  SANDT  R1V£K,  IT.  TA.  ANJD  KF.— Continued. 

Contracts. 

1891.  Marting,  Mittendorf  &  Dais,  for  oak  timber,  at  a  total  of  $10,977,  '91,  2464. 
G.  Kinsey  &  Co.,  for  ironwork,  at  a  total  of  $963.44,  '91,  2464. 

Chief  of  Engineers. 

Reports,  '88,  227, 229;  '89,  265, 267;  '90,  2d9;  '91,  307, 308, 310;  '92,  293, 294, 2101. 
Board  of  Engineers. 
Convened  at  Louisa,  Ky.,  November  10, 1891,  by  S.  O.  No.  31,  to  report  upon  the 
subject  of  a  dam  to  be  built  in  the  Big  Sandy  River  near  Louisa,  Ky.    Report, 
'92, 2102. 
(Col.  Craighill,  Maj.  Lock  wood,  and  Capt.  Turtle.) 
Engineer  in  Charge. 
Maj.  D.  W.  Lockwood,  1888-'—.     Reports,  '88,  1786,  1795,  1796;  '89,  1983;  '90, 
2274;  '91,  2463,  2466,  2467,  2476;  '92,  2098, 2108, 2109. 

B.  F.  Thomas.    Reports,  '88,  1789;  '89,  1985;  '90.  2276;  '91,  2465,  2467,  2468, 

2478;  '92,  2100. 
M.  W.  Venable.    Report,  '88,  1797. 
Operallons. 

1887-'88.  Abutment  for  dam  at  Louisa  completed  and  upstream  lock  entrance 
blasted  out;  1^05Q  linear  feet  of  protection  wall  built  at  Big  White  House 
Shoal  on  Levisa  Fork ;  455  trees  and  snugs  and  57  cubic  yards  rock  cleared 
from  the  channel  below  Levisa;  880  snags  and  1,744  cubic  yards  rock  removed 
from  Levisa  Fork;  150  snags  and  2,533  cubic  yards  rock  cleared  from  Tug 
Fork,  '88, 1789,  1790. 

1888--'89.  2,000  cubic  yards  rock  excavated  from  lock  site  at  Louisa;  37^  snags,  88 
trees,  142  cubic  yards  solid  and  376  cubic  yards  loose  rook  removed  from  the 
river  below  Louisa,  '89,  1985. 

1889-'90.  Lock  at  Louisa  completed,  '90,  2275. 

1890-*91.  Abutment  graded  and  portion  of  dam  next  the  abutment  completed,  '9X 
2463;  550  trees,  snags,  and  stumps,  230  cubic  yards  solid  and  1,523  cubic  yards 
loose  rock  removed  from  Levisa  Fork,  '91,  2466;  70  cubic  yards  rock  and  463 
snags  cleared  from  the  channel,  and  G25  trees  and  stumps  topped  and  removed 
from  the  banks  of  Tna  Fork,  '91,  2469. 

1891-92.  Work  on  dam  in  Big  Sandy  River  suspended,  pending  a  decision  in  regard 
to  the  style  of  dam ;  375  snags,  logs,  and  trees  cleared  from  the  channels  and 
120  cubic  yards  rock  blasted  from  points  in  the  river,  '92,  2,100;  320  cubic 
yards  solid  and  1,310  cubic  yards  loose  rock  and  816  snags,  logs,  and  trees 
removed  from  Levisa  Fork,  '92)  2109;  80  cubic  yards  solid  and  2,147  cubic 
yards  loose  rock  and  1,134  snags  and  stumps  removed  from  Tug  Fork.  '92, 
2111. 
Physical  €haracf eristics. 

Description  of  the  river,  '88,  1787;  '89,  1990. 

Description  of  Louisa  (Levisa)  Fork,  '88,  1796. 

Description  of  Tug  Fork,  '91,  2467. 

Description  of  Russel  Fork,  '91,  2478. 
Plans. 

By  Maj-  Lockwood,  1889,  for  slack-water  navigation  from  low  water  in  the  Ohio  to 
Pikeville,  on  the  Louisa  Fork  and  to  the  mouth  of  Pond,  on  the  Tug  Fork, 
involving  the  consti  notion  of  18  looks  and  dams,  at  an  estimated  co&t  of 
$3,396,557,  '89,  1992. 

By  Lieut.  Col.  Merrill,  1887,  for  improvement  of  the  Louisa  (Levisa)  Fork  of 
the  Sandy  River  by  removal  of  snags  and  holders,  at  an  estimated  cost  of 
$5,750,  '88,  1797. 

In  1890  Maj.  Lockwood  did  not  consider  the  Russel  Fork  of  the  Big  Sandy  River 
worthy  of  improvement,  '91,  2476. 
Projects. 

By  Lieut.  Col.  Merrill,  1878,  for  the  improvement  of  the  natural  channel  of  the 
Big  Sandy  River  to  afford  a  better  raft  and  push-boat  navigation ;  estimated 
cost,  $15,000,  '80,  1828. 

In  1880,  modified  by  the  construction  of  a  lock  and  dam  at  Louisa,  Ky.,  at  an  esti- 
mated cost  of  $60,000,  '80,  1828. 

Increased  by  Capt.  Cuyler,  1881,  to  $110,000,  '81,  1981.  Increased  by  Capt.  Post, 
1883,  to  $213,237.39,  '83,  1566. 

From  1878  to  1886,  $234,000  was  appropriated.  In  1887  it  was  estimated  that 
$62,645.31  would  be  required  to  complete  the  project,  '87,  1824. 

In  1891  the  Board  of  Engineers  proposed  the  ccuistruction  of  a  movable  dam  of 
needles,  supported  by  trestles,  Poirc's  system,  on  the  Big  Sandy  River  near 
Lonisa,  Ky.,  at  an  estimated  cost  of  $93,029.25,  '92.  2102. 
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BIO  SAMBir  RIT£R,  IT.  TA.  AND  KY.— Continued. 

Projects -Continue^. 

Tlic  project  for  the  improvement  of  the  Lerisa  Fork  of  the  Big  Sandy  River  con- 
fiists  of  facilitating  rafting  and  push- boat  navigation  by  removal  of  rock, 
Buags,  stamps,  and  similar  obstructions,  at  an  annual  estimated  cost  of  $2,500, 
'91.  2466. 

The  project  for  improvement  of  the  Tag  Fork  of  the  Big  Sandy  River  consists  in 
clearing  the  channel  of  rocks,  snags,  and  stumps,  and  excavating  channelH 
through  the  ripples  and  shoals,  to  facilitate  log  rafting  in  the  upper  portion 
of  the  stream,  and  to  provide  a  low-water  push-boat  channel,  at  an  annual 
estimated  cost  of  $2,500,  '91,  2468. 

Examination,  from  Catlettsburg  to  Pikeville  on  Louisa  Fork,  and  to  the  mouth  of 
Pond  Creek  on  Tug  Fork,  ordered  by  act  of  August  11, 1888.  Made,  1889,  under 
direction  of  Maj.  Lock  wood,  '89,  1990. 

Harvey  of  the  Louisa  (Levisa)  Fork  of  Sandy  River,  ordered  by  act  of  August  5, 
1886.  Made,  1887,  under  direction  of  Lieut.  Col.  Merrill,  '88,  1796.  Examina- 
tion of  Russel  Fork,  ordered  by  act  of  September  19, 1890.  Made,  1890,  under 
direction  of  Maj.  Lockwood,  '91,  2476. 


BIO  SinVFLiOWER  BIVER,  MISS.-Improvement  of. 

(Continued  from  Vol.  II,  p.  60.) 

Appropriations. 

1879-'87 $47,000 

1888 5, 000, '88,  1367. 

1890 5,000, '90,  1903. 

1892 5,000, '92,  1656. 

Total 62,000 

t.l8t  of  appropriations,  '88,  1367;  '91,  2007. 
Commerce* 

Reduction  in  freight  rates  conseqaeut  upon  improvement,  '89,  1617;  '91,  245. 
Bnirineers. 

Chikf  of  Engineers. 

Reports, '88,  183;  '89,  214;  '90.  193;  '91,  245;  '92,  238. 
Znginber  in  Charge. 
Capt.  J.  H.  Wlllard,  1886-'—.    Reports,  '88,  1365;  '89,  1617;  '90, 1901;  '91,  2007; 

'92.  1654. 
Operations. 
1887-88.  117  snags  and  164  cubic  yards  earth  removed  from  the  channel ;  5,151  linear 

feet  wing  dams  built;  319  trees  and  8,260  square  yards  willows  cleared  from 

the  banks,  '88, 1366. 
1888-^89.  140  logs  and  snags  removed  from  the  channel,  and  619  trees  cleared  from 

the  banks,  '89,  1617. 
1889-90.  813  linear  feet  of  wing  dams  built;  15  snags  removed  from  the  channel 

and  5  trees  from  the  banks ;  375  linear  feet  of  brush  wing  dams  built,  '90, 1902 : 
1890-'91.  645  snags  and  2  wrecks  removed  from  the  channel,  and  320  trees  clearea 

from  the  banks;  375  linear  feet  of  brush  wing  dams  built,  '91,  2008. 
1891-^92.  50  snags  and  logs  removed  from  the  channel,  and  23  trees  out  from  the 

banks,  '92,  1655. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  improving  the  river  to  a  depth  of  from  3  to  3^  feet  by 

removal  of  obstructions  from  the  lower  part  of  the  river,  and  the  improvement 

of  Olephant  Bar  and  Muscle  Shoals  by  wing  dams;  estimated  cost, $66,000, 

'79,  970;  '86,  234;  '88,  1365. 


BIJLOXI  HARBOR,  ]?[ IS S.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  61.) 

A  pproprtations. 

1882-'87 $17,500 

1888 18,.500,'88,  1215. 

1890 9,000/90,  1711. 

Total 45.000 
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B1I.OXI  HARBOR,  nilSS.-Continaed. 

Commerce* 

Benetit  to  commerce  from  improvement,  '88,  1215;  '89,  1448. 
Contracts* 
1887.  G.  C.  Fobee  &  Co.,  for  dredging,  at  17  cents  per  cubic  yard,  '88,  1215. 
1890.  Alabama  Dre4ging  and  Jetty  Company,  for  dredging,  at  14|  cents  per  cubic 
yard,  '90,  1710. 
JEnf^neers. 
Chief  of  Enginiekrs. 
Reports, '88.  164;  '89,  191;  '90, 172;  »91,  219;  '92,  212. 

"F ICC T NUP" B.    TIC    OllAHf  IC 

Maj.A.N.Damrell,  1882-'—.    Reports, '88.  1214;  '89,  1447;  '90,  1709;  '91.  1793; 
'92,  1458. 
Operattons* 
1887-88.  84,686  cubic  yards  of  material  dredged,  '88,  1215. 
1888-'90.  No  operations, '89,  1448;  '90,  1710. 
1890-'fl.  97,092  cubic  yards  material  dredged,  '91,  1794. 
1891~'92.  No  operations,  '92,  1460. 
Projects. 
By  MaJ.  Damrell,  1881,  for  dredging  the  channel  between  the  wharves  at  Biloxi  and 
deep  water  in  Mississippi  Sound  to  8  feet;  estimated  cost,  $35,000,  '82,  1322,    ' 
1323.    The  work  not  considered  susceptible  of  permanent  improvement,  '84, 
1217.    Estimated  cost  increased  in  1885  to  $55,000,  '85,  1361;  '91,  1793. 
Present  project  completed,  '92,  1460. 


BI4ACK  CREEK  SHOAJL,  LAKE  ONTARIO.— Survey  of. 

Eng'ineers* 

Chief  of  Engineers. 

Report,  '92, 420. 
Engineer  in  Charge. 

Capt.  D.  C.  Kingman.     Report,  '92,  3428. 

A  Mm  ST  A  NX 

W.  p.  Jndson.     Report,  '92,  3429. 

Surveys. 

Surrey  of  Black  Creek  Shoal,  made  1891,  under  direction  of  Capt.  Kingman, 
'92,  3428. 


BLACK  liAKE  (HOLIiABTD)  HARBOR,  MICH.— Improvement  of. 

(Continued  from  Vol.  II,  p.  61.) 

A  ppropriatlons. 

1852-'87 $259,615.31 

1888 5, 000. 00, '88,  1914. 

1890 10,000.00,  '90,  2653. 

1892 5,000.00/92,2350. 


• 


Total 279,615.31 

List  of  appropriations,  '92,  2348. 

Contracts. 

1891.  E.  G.  Crosby,  for  timber,  at  $18  per  M  feet,  and  brush ,  at  $4  per  cord.    Gaylord 
Sl  Wing,  for  hemlock  lumber,  at  $12  per  M  feet.    G.  W.  Crouter,  for  bolts  and 
nails,  at  %^  cents  per  pound^  '91,  2698. 
Enfs^ineers. 
Chief  of  Engineers. 

Reports,  '88,  256;  '89,  301;  '90,  271;  '91,  341;  '92,  327. 
En(}ineers  in  Charge. 
Maj.  S.  M.  Mansfield,  1888-^89.    Report,  '88,  1913. 

Maj.  Wm.  Ludlow,  1889-'—.    Reports,  '89,  2187;  '90,  2652;  '91,  2696;  '92,  2348. 
Operations. 
1887-88.  Construction  of  superstructure  by  hired  labor  commenced,  '88,  1914. 
1888-'89.  Repairs  to  piers  and  sand  faces,  '89,  2187. 
1889-'90.  17,526  cubic  yards  material  dredged,  '90,  2652. 
1890-'91.  17,500  cubic  yards  material  dredged,  '91,  2697. 
1891-92.  Repairs  to  piers  and  revetments,  and  ooustruction  of  sand  fence,  '92,  2348. 
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BLACK  LAKE  (HOLLAIVD)  HARBOR,  IMC H.— Continued. 

Private  and  Corporate  Work. 

Dredgiuf^  carried  on  by  the  citizens  of  Holland,  '90,  2652. 
Projects. 

The  projects  of  1866  and  1873  proposed  the  formation  of  a  channel  of  entrance  of 
navigable  width  and  not  less  that  12  feet  deep  by  pier  extension  and  dredging ; 
estiniated  cost  in  1806,  $106,238.04,  '66,  iv.  104;  '83,  1827. 

From  1852  to  1884,  $238,673.23  had  been  exjx'nded  and  bad  resulted  in  obtaining  a 
channel  of  entrance  9  feet  deep,  'j14,  1088, 1989. 

In  1883  Capt.  Lockwood  proposed  placing  an  additional  crib,  50  feet  long,  at  the 
outer  end  of  each  pier,  and  completing  the  rojiairs  to  the  piers  at  an  estimated 
cost  of  $35,000,  '84,  1989. 

In  1891  Maj.  Ludlow  proposed  the  completion  of  the  improvement  by  pier  exten- 
sion, repairs,  and  dredging;  estimated  cost,  $45,000,  '91,  2697. 


BLACK  BITER,  ARK.  AMD  MO.— Impbovkment  os. 

(Continued  from  Vol.  II,  p.  62.) 

Appropriations. 

1880-'87 $56,000 

.oofi  i  5, 000, '88,  1414. 

^^^ }  7,000, '88,  190. 

iQon  5  5, 000, '90,  1950. 

^^^ )  7,000,  '90,  1951. 

1892 5,000,  '92,  1690. 

Total 85,000 

Commerce. 

Bcnoiit  to  be  derived  from  improvement,  '88,  1414;  '89,  1661. 
Enipineers. 

Chikf  of  £nginkers. 

Report*,  '88,  189, 190;  '89,  223;  '90,  200;  '91.  254,255;  '92,  245. 
Enoinekr  in  Charge. 
Capt.  H.  S.  Taber,  1884-'—.    Reports,  '88,  1413;  '89,  1660, 1662;  '90.  1948,1950: 
•91,2055,2058;  '92,  1689. 
Obstructions. 

Obstruction  of  the  river  by  sunken  rafts,  '91,  3868. 
Operations. 
1887-'88.  No  operations,  '88,  1413. 
1888-^89.  293  snags  and  12  drift  masses  removed  from  the  channel,  and  19,200  trees 

cleared  from  the  banks,  '89,  1663. 
1889-90.  433  snags  and  27  drift  piles  removed  from  the  channel,  and  22,014  trees 

cleared  from  the  banks,  '90,  1948, 1951. 
1890-^91.  406  snags,  23  drift  piles,  and  10,450  overhanging  trees  removed  from  the 

river,  '91,  2059. 
1891-'92.  1,755  snags  and  166  drift  piles  cleared  from  tbe  channel,  and  24,622  trees 
cut  from  the  banks,  '92,  1690. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  the  improvement  of  the  river  between  Poplar  Bluft 
and  White  River,  by  the  removal  of  logs,  snags,  and  trees,  and  the  construction 
of  wing  dams;  estimated  cost,  $80,800,  '80,  1329. 
In  1885  Capt.  Taber  considered  that  an  annual  appropriation  of  from  $8,000  to 
$10,000  would  be  required  to  keep  the  river  available  for  navigation,  '85,  247 : 
'88,  1403;  '92,  1690. 


BLACK  RITER  HARBOR,  OHIO.— Improvem£:29T  of. 

(Continued  from  Vol.  II,  p.  63.) 
Appropriations. 

1879-'87 $210,204.77 

1888 10,0(K).(K),  '88,  2000. 

1890 12;000.00,  '90,  2772. 

1892 20,000.00,  '92,2502. 

Total 252,204.77 

List  of  appropriations,  '92.  2502. 
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HIJACK  mVGR  HARBOR,  OHIO—Continned. 

Contracts. 

1888.  B.  8.  Horton,  for  pi,er  extension  and  repair,  at  a  total  of  $9,162.80,  '89,  2319. 

1889.  O.  Townseud,  for  dredpfing,  at  35  cents  per  cubic  yard,  '90,  2776. 

1890.  J.  Stang,  for  pier  extension  and  repair,  at  a  total  of  $2,184.75.    J.  Stang,  for 
pier  extension  and  repair,  at  a  total  of  $7,029.80,  '91,  2851. 

Ensrineers. 
Chirf  of  Engineers. 

Reports,  '88.  273;  '89,  325;  '90,  294;  '91,  369;  '92,  349. 
Enq INKERS  IN  Charge. 
Maj.  L.  C.  Overman,  1882-'92.    Reports,  •88.  1999;  '89,  2317;  '90,  2775;  '91,  2849. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2501. 
Operations. 
1887-'88.  Pier  repair  continued  under  contract,  '88,  2000. 
1888-'89.  Extension  of  west  pier  and  repairs  to  east  and  west  piers  continued  under 

contract,  '89,  2317. 
1889-'90.  2,000  cubic  yards  material  dredged,  '90,  2776. 
1890-'91.  6,400  cubic  yards  material  dredged  from  the  channel  between  the  piers; 

east  pier  extension  and  dredging  in  progress,  '91,  2849. 
1891-'92.  East  pier  extension  completed;  minor  repairs  to  superstmoture  of  old 
piers,  '92,  2501. 
Projects. 
History  of  the  work  from  1828  to  1880,  '80,  2131. 

Projects  between  1828  and  1880  proposed,  by  pier  extension  and  dredging,  the  forma- 
tion of  a  channel  of  entrance  of  navigable  width  and  not  less  than  14  feet  deep. 
In  1880  an  expenditure  of  $175,138.92  had  rennlted  in  the  formation  of  a  elian- 
nel  not  less  than  15  feet  deep,  '80,  226, 2182. 
In  1880  MaJ.  Wilson  proposed  the  extension  of  the  piers  to  the  16- foot  curve  in  the 
lake,  with  the  renewal  of  2,000  linear  feet  or  old  superstructure;  estimated 
cost,  $42,000,  '80,  2131 ;  increased  in  1882  to  $45,000,  '82,  2397;  increased  in  1884 
to  $64,000,  on  account  of  unexpected  repairs^  '84,  2096. 
Surveys. 

MAfS. 

'91.  2850. 


BLiACK  R1V£R,  MICH.— Improvement  of  mouth  of. 

(Continued  from  Vol.  II,  p.  64.) 

Appropriations. 

1^ $10, 000, '89,  2260. 

1890 10,000,  '90,2736. 

1892 10,000,  '92,2472. 

Total 30,000 

Commerce. 

Benefit  of  improvement  to  general  lake  commerce,  '89,  2260. 
Contracts. 

1889.  W.  Richardson,  for  dredging,  at  20  cents  per  cubic  yard,  '89,  22C0. 

1891.  Bay  City  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '91, 
2782. 
Engineers. 

Chief  of  Engineers. 
Reports,  '88,  264;  '89,  313;  '90,  283;  '91,  355;  '92,  339. 

Engineer  in  Charge. 
Col.  O.  M.  Poe,  1886-'—.    Reports,  '89,  2259;  '90,  2735;  '91,  2782;  '92,  2471. 
Operations. 

1887~'88.  No  operations,  '88,  264. 

188i^'89.  20,800  cubic  yards  material  dredged,  '89,  2260. 

188^'90.  26,000  cubic  yards  material  dredged,  '90,  2736. 

1890-'91.  17,504  cubic  yards  material  dredged,  '91,  2783. 

1891-'92.  40,011  cubic  yards  material  dredged,  '92,  2471. 
Pliysical  Characteristics. 

Description  of  the  locality,  '90,  2735. 

Projects. 

By  Lieut.  Col.  Poe,  1887,  for  improvement  of  the  river  by  removal  of  the  shoal  at 
it«  mouth  to  a  uniform  deptii  of  17  feet;  estimated  cost,  $69,300,  '87,  2280. 
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BLACK  RITEB  AT  POBT  HURON,  MICH.— Imfroyement  of. 

Appropriatioos. 

1890 $26, 000, '91,  2781. 

1892 10,000/92,2470. 

Total 35,000 

Contracts. 

1891.  C.  E.  Mitchel),  for  dredging^  at  11|  cents  per  oabic  yard,  '91,  2781. 
Enirineers. 
Chief  of  Enoinkers. 

Reports,  '89,  320;  '91,  354;  '92,  339. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888-^—.    Reports,  '89,  2291;  '91,  2780;  '92,  2469. 
Operations. 
1890-'91.  18,225  cabic  yards  material  dredged,  '91,  2781. 
1891-'92.  73,048  cubic  yards  material  dredged,  '92,  2470. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '89,  2291. 
Projects. 
By  Col.  Poe,  1889,  for  improvement  of  Black  River  by  excavation  of  a  channel  15 
feet  deep,  and  of  a  widtb  varying  from  160  to  87  feet  from  the  mouth  through 
the  city  of  Port  Huron  to  the  Grand  lYnnk  Railroad  Bridge,  a  distance  of 
8,200  feet;  estimated  cost.  $55,110,  '89,  2292-93.  Depth  increased  in  1891  to  16 
feet,  increasing  the  estimated  cost  to  $75,000,  '91,  2781;  '92,  2469. 

Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  nnder  direction  of  Col.  Poe,  '89, 2292. 


BLACK  BIVJBR,  IV.  C— Improvement  or. 

(Continued  ftom  Vol.  II,  p.  64.) 
Appropriations. 

1886-'87 $3,000 

1892 10,000, '92,  1157. 

Total 13,000 

Commerce. 

Value  of  improvement  to  river  navigation,  '89,  1083. 
Eiigrineers. 

Chief  of  Engineers. 

Reporte,  '88.  123;  '89,  143;  '90.  128;  '91,  164;  '92,  164. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1884-'92.    Reports,  '88,  889;  '89,  1081;  '90, 1145;  '91,  1387. 

Maj.  W.  S.  Stanton,  1892-'—.     Report,  '92,  1154. 

C.  Humphreys.    Report,  '88,  891;  '90,  1147;  '91.  1388. 
Operations. 

History  of  the  work,  '91,  1387. 

1887-'88.  438  logs  and  stumps  removed  from  river  channel,  and  472  trees  and  98 

cords  of  brush  removed  from  the  banks,  '88,  890. 
1888-'89.  No  operations,  '89.  1082. 
1889-90.  30  piles  and  snags  removed  from  the  channel,  and  155  trees  and  573  ( ords 

of  brush  removed  from  the  banks,  '90,  1146. 
1890-'92.  No  operations, '91.  1387;  '92,  1156. 
Piiysical  Ciiaracteristics. 
Original  condition  of  the  river,  '88,  889. 
Water-gauge  record  for  1891,  '91,  1388. 

Projects. 

By  Capt.  Bixby,  1884,  to  secure  a  thoroughly  cleared  natural  channel  over  the  70 
miles  of  river  between  its  mouth  and  Lisbon,  and  afterwards  a  4-foot  low-water 
channel  below  Point  Caswell;  estimated  cost,  $33,500,  '85,  1148;  '87,  1043. 


BliACK  RIVER,  N.  ¥•— Examination  or. 


Engineers. 

Chikp  of  Engineers. 

Report,  '89,  2429. 
Engineer  in  Charge. 

Capt.  C.  F.  Palfrey.    Report,  '8  :.  2 1 20. 
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BliACK  RIVER,  N.  T.— Continued* 

Physical  Characteristics. 

Description  of  the  locality,  '89,  2429. 

Plans. 

In  1889  Capt.  Palfrey  considered  the  expenditure  necessary  for  improvement  of  the 
river  disproportionate  to  tlie  benefits  to  be  derived  therefrom,  '89,  2432. 
Surveys.  « 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2429. 


BLACK  AND  D1¥AI!IISH  RIVERS,  WASH.— Examination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '91,  409. 
Engineer  in  Chargk. 

Capt.  T.  W.  Symons.    Report,  '91,  3267. 
Assistant. 
A.  .1.  McMillan.     Report,  '91.  3259. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3258. 
Plans. 
In  1890  Capt.  Symons  did  not  consider  the  locality  worthy  of  improvement,  '91, 
3258. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  nnder  directioa 
of  Capt.  Symons,  '91,  3258. 


BLACK  ROCK  HARBOR,  CONIV.— Improvkment  or. 

(Continued  from  Vol.  II,  p.  65.) 
Appropriations. 

1884-'87 $46,550 

1888 10, 000, '88,  560. 

1890 5,000, '90,  642. 

1892 5,000, '92,  691. 

Total 66,550 

List  of  appropriations,  '88.  560;  '91,  785. 

Contracts. 

1889.  J.  H.  Fenner,  for  dredging,  at  16  cents  per  cubic  yard,  '89,  705. 
1891.  6.  B.  Beardsley,  for  dredging,  at  14.6  cents  per  cubic  yard,  '91,  785. 
Eiifi^ineers. 
Chief  of  Engineers. 
Reports, '88,  51;  '89.  63,70;  '90,  57;  '91,  70;  '92,  75. 

V^f  TNEWH  lie  f^H AROR  ' 

Col.  d!  C.  Houston,  1886-'— .  Reports, '88,  558;  '89,  702,741;  '90,  640;  '91,  784; 
'92,  689. 
Operations. 
1887-^88.  24,868  cubic  yards  material  dredged  from  the  channel,  '88,  559. 
1888-'89.  No  operations,  '89,  703. 

1889-'90.  58,000  cubic  yards  material  dredged,  '90,  641. 
1890-'91.  No  operations,  '91,  785. 

1891-'92.  28,000  cubic  yards  material  dredged,  '92,  690. 
Piiysical  4;iiaracteristi€s. 

Description  of  the  harbor,  '88,  558;  '89,  741. 
Projects.  , 

In  i836-'38,  $21,550  was  expended  in  closing  a  breach  across  Fairweather  Island, 

'85,  663. 
By  Lieut.  Col.  MoFarland,  1883,  for  the  construction  of  a  riprap  breakwater  2,700 
feet  long,  extending  from  Fairweutlier  Island^to  the  mainland  and  dredfi^ing  a 
channel  3.300  feet  long,  80  feet  wide,  and  6  feet  deep  at  mean  low  water  np 
Cedar  Creek;  estimated  cost,  $80,000,  '84.  667,  668;  '85,  653;  '87,  613;  '92, 
690. 
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BLACK  ROCK  HARBOR,  CONIV.— Continued. 

Examinatiou  for  breakwater  to  Peniield  Reef  and  south  from  Fair  weather  Island 
ordered  by  act  of  August  ll,  1888.  Made,  1888,  under  direction  of  Col.  Hous- 
ton,'89,  741. 


BliACK  ITARRIOR  RIVER,  AT^ A.— (See  Warbior  River,  Ala.  and  Ga.) 


BliACKHTATER  RIVER,  VA.— Improvbhent  of. 

(Contii^ued  from  Vol.  II,  p.  67.) 

Appropriations. 

1878-'82 $14,000 

Eui^ineers. 

Enginker  in  Charge. 
Col.  W.  P.  Cralghill,  1888-'—.    Report,  '88.  772. 
Operations. 

1887-'88.  No  operations,  '88,  772. 
Projects. 

By  8.  T.  Abert,  1875,  for  dredging  and  the  removal  of  snags  and  trees  from  the 
mouth  to  Franklin;  estimated  cost,  $14,850,  '75,  ii,  162;  '87, 120. 


BLOCK  ISL.A1VD  HARBOR  OF  REFUOE,  R.  !•— Improvrment  of. 

(Continued  from  Vol.  II,  p.  67.) 

Appropriations* 

1870-'87 $345,000 

1888 15, 000, '88,  507. 

1890 15,000,  '90,578. 

1892 24,000,  '92,  632. 

Total 399,000 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  41;  '89,  52;  '90,  47;  '91,  59;  '92,  63. 
Engineers  in  Charge. 
Maj.  W.  R.  Livennore,  1887-'92.     Reports,  '88,  504;  89,  631;  '90,  557;  '91,  723. 
Cai)t.  W.  H.  Bixby,  1892-'—.    Report,  '92,  630. 
Operations. 
1887-88.  Six-sevenths  of  the  gap  filled;  timber  jetty  forming  shore  end  of  westoru 

wall  couii)leted  and  filled  with  stone;  north  wall  commenced,  '88,  506. 
1888-^89.  3,550  tons  of  riprap  granite  placed  in  north  wall  of  inner  harbor,  '89,  632 
1889-'90.  1,941  tons  of  riprap  granite  placed  in  north  wall  of  inner  harbor,  and 
420  tons  on  the  breakwater;  3,025  cubic  yards  sand  dredged  from  shoal  at 
entrance  to  harbor,  '90,  576. 
1890-'91.  3,711  tons  of  riprap  granite  placed  in  extension  of  north  wall  of  enlarged 

inner  harbor,  '91,  725. 
1891-^92.  2,381  tons  of  riprap  granite  placed  in  extension  of  north  sea  wall,'92,  631. 
Physical  Cliaracteristies. 

Description  of  the  locality,  '90,  375. 
Projects. 
By  Lieut.  Col.  Warren,  1880,  for  dredging  the  inner  harbor  to  a  depth  of  9  feet, 
with  the  removal  of  a  wreck  therefrom ;  estimated  cost,  $8,000,  '80,  391, 392 ; 
completed,  1881,  '81,  563. 
By  Lieut.  Col.  Warren,  1881,  for  the  construction  of  a  harbor  wall  on  the  east  side 
of  the  inner  harbor,  and  the  construction  of  a  jetty  to  protect  the  harbor  from 
material  washed  from  the  southwest  and  eastward^  estimated  cost,  $19,000, 
'82,  563. 
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BI.OCK  ISIiAIVD  HARBOR  OF  BBFUGi:,  B.  I.— Coutinued. 

Projects — Continued. 
The  project  under  which  work  was  being  carried  on  in  1888  was  a  consolidation  of 
rour  prior  projects,  namely,  one  by  Lieut.  Col.  Elliot,  1883,  for  replacing  the 
timber  cribs  on  north  and  west  sides  of  the  inner  harbor  by  walls  of  stone, 
and  for  i^eplacing  south  wharf  by  a  retaining  wall  backed  with  earth,  at  an 
estimated  cost  of  $30,000,  '83,  497 ;  another  project  by  Lieut.  Col.  Elliot  in  1884, 
for  closing  a  ^ap  200  feet  long  in  the  main  bieakwater,  at  an  estimated  cost  of 
$30,000,  '84,  628;  another  by  Lieut.  Col.  Elliot,  1885,  for  the  enlargement  of  the 
inner  harbor  to  an  area  of  about  18}  acres,  at  an  estimated  cost  of  $46,189,  '86, 
611,613;  and  lastly  a  project  by  Maj.  Livermore,  1888,  for  removal  of  a  shoal 
obstructing  navigation  at  the  entrance  to  Block  island  Harbor,  giving  a 
depth  of  9  feet  to  a  line  20  feet  from  the  breakwater;  estimated  cost,  $5,000, 
'88,  505,  506 1  total  estimated  cost  of  project,  $111,189.  These  combined 
projects  provided  for  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  con- 
sisting of  an  inner  harbor  or  basin  for  small  vessels  and  an  exterior  harbor  for 
large  ones.  The  basin  was  to  be  about  250  by  300  feet  in  area  and  inclosed 
save  for  an  opening  80  feet  in  width.  Tlie  exterior  harbor  was  to  be  formed 
by  a  riprap  breakwater  1,000  feet  in  length,  '91,  724;  '92,  631. 

Surveys. 

Maps. 
'88,  506. 


BliVE  HIIiJL  HABBOB,  ME.— Examinationof. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  32. 
Engineer  in  Charge. 
Lieut.  Col.  .1.  A.  Smith.    Report,  '91,  611. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  611. 

Plans. 

In  1890  Lieut.  Col.  Smith  did  not  consider  the  probable  benefits  to  commerce  suf> 
ficiently  general  in  their  character  to  justify  the  great  expense  involved  in  an 
improvement  of  the  locality,  '91,  614. 

SnrveTs. 

Examination  ordered  by  act  of  September  19, 1890.  Made,  1890,  under  direction 
of  Lient.  Col.  Smith,  '91,  611. 


BI4UFF  €BEEK,  miss.— Improvement  of. 

Appropriations. 

mo $1, 000, '91. 1792. 

En§:ineers. 

Chief  of  Engineers. 

Reports,  '89,  193;  '91,  218;  '92,  211. 
Engineeb  in  Chakge. 
Maj.  A.N.  DamreU,  1888-'—.    Reports,  '89,  1461;  '91,  1792;  '92,  1457. 
Operations. 
1891-92.  482 stumps  and  snags  removed  from  the  channel,  and  4,000  overhanging 
trees  cleared  nom  the  banks,  '92,  1457. 

Projects. 

By  Maj.  Oamrell,  1889,  for  improvement  of  the  creek  by  removal  of  snags,  logs,  and 
leaning  trees,  at  an  estimated  cost  of  $1,000,  '89,  1461.  Project  completed  in 
1892,  '92,  1457. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of 
Maj.  DamreU,  '89,  1461. 


BOOUE  SOUND,  IV.  €.— (See  Beaufort  Harbor  and  New  Rivkr,  N.  C.) 
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BO<lIJ£T  BIVER9  IV.  ¥•— Examination  of. 

Engineers* 

Chief  op  Engineers. 

Report,  '91,  388. 
Engineer  in  Charge. 
Maj.  M.  B.  AdaniB.    Report,  '91,  2940. 
Physical  Characteristics. 

Deacription  of  the  locality,  '91,  2940. 
Plans. 

In  1890  Maj.  AdamB  did  not  oonsider  the  river  worthy  of  improvement,  '91,  2941. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Maj.  Adams,  '91,  2940. 


BOSTOIV  HABBOR9  HIASS.— Improvement  or. 

(Continued  from  Vol.  II,  p.  69.) 

Appropriations. 

1828-'87 $2,184,196.10 

1888 125,000.00/88,  455. 

1890 145, 000. 00, '90,  505. 

1892 300, 000. 00, '92.  582. 

Total 2,754,196.10 

List  of  appropriations,  '92,  582. 
Contracts. 

1888.  G.  W.  Townsend,  for  rock  removal,  at  $22  per  cubic  yard,  '88,  455. 

1889.  Pigeon  Hill  Granite  Company,  for  delivery  of  granite  ashlar,  at  a  total  of 
$4,747.  New  England  Dredging  Company,  for  dredging,  at  35  cents  per  cubic 
yard,  and  for  removal  of  bowlders  weighing  over  6  tons  each,  $10,  '89, 579, 580. 

1890^  G.  W.  Townsend,  for  rock  removal,  at  $29  per  cubic  yard.  Bay  State  Dredg- 
ing Company,  for  dredging,  at  20  cents  per  cubic  yard,  and  for  removal  of 
bowlders,  at  $8  per  cubic  yard,  '90,  505, 506.  C.  W.  Lampee,  for  dredging  in 
Nantasket  Beach  Chunnel,  at  25  cents  per  cubic  yard,  '91,  653.  New  England 
Dredging  Company,  for  dredging  in  Nix's  Mate  Channel,  at  19^  cents  per  cubic 
yard,  '91,  653.  A.  R.  Wright,  for  dredging  at  Brewster  Spit,  at  14  cents  per 
cubic  yard,  '91, 654.  Rockport  Granite  Company,  for  delivering  granite  ashlar 
at  Gallops  Island,  at  $3,917,  '91,  654. 

1891.  A.  R.  Wright;  for  dredging  in  main  ship  channel,  at  17  cents  per  cubic  yard, 
'91,  654. 
Engfineers. 

CiiiKF  OF  Engineers. 
Reports,  '88.  27;  '89,  38,368;  '90.  33,331;  '91,  40,424;  '92,  46. 

Board  of  Engineers. 
Convened  at  Boston,  July  20, 1889,  by  S.  O.  No.  38,  to  report  upon  the  establish- 
ment of  harbor  lines  in  Boston  Harbor.  Reports, '89,  601;  '90,  532.  (Col. 
Abbot,  Lieut.  Cols.  Gillespie  and  Mansfield,  and  Maj.  Livermore.) 
Convened  at  Boston,  January  23, 1891,  by  S.  O.  No.  38,  to  report  upon  the  establish- 
ment of  harbor  lines  in  Boston  Harbor.  Report,  '91,  688.  (Col.  Abbot,  Lieut. 
Cols.  Gillespie  and  Mansfield,  and  Maj.  Livermore.) 

Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  447. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89,  572;  '90,  497;  '91,  645;  '92, 
575, 584. 
Operations* 

Works  of  improvement  prior  to  1889,  '89,  574, 575. 

1887-^88.  69,000  cubic  yards  material  dredged  from  main  ship  channel,  '88,  450. 

1888-'89.  Repairs  made  to  granite  sea  wall  at  Georges  Island,  by  hired  labor.  1,500 
running  feet  of  granite  ashlar  and  300  square  yards  of  s  hell- stone  paving 
delivered  on  Gallops  Island  sea  wall ;  work  begun  by  hired  labor  on  exten- 
sion of  sea  wall;  146,556  cubic  yards  material  dredged  in  '^ Upper  and  Lower 
Middles,"  '89,  573, 574, 575. 

1889-'90.  Extension  of  granite  wall  at  Gallops  Islnnd  completed  by  hired  labor; 
repairs  made  to  middle  and  north  head  walls  at  Deer  Island  by  hired  labor; 
5,942  cubic  yards  material  dredged  and  111  cubic  yards  ledge  removed  from 
*^ Upper"  and  "Lower  Middles;'^  9,025  cubic  yards  material  dredged  from 
Nantasket  Beach  Channel,  '90,  499, 500, 50L 


RIVERS   AND   HARBORS.  63 

BOSTON  HARBOR,  MASS.— Continued. 

Operations — Continued. 

1890-^91.  Construction  of  Gallops  Island  sea  wall  in  progress:  repairs  to  north 
and  middle  head  walls  at  Deer  Island,  '91,  647.  19,7§4  cubio  yards  material 
dredged  from  Nautasket  Beach  Channel,  '91,  651.  16,440  cubic  yards  material 
dredged  from  the  west  end  of  Brewster  Spit,  '91,  652. 

1891-'92.  Repairs  to  sea  wall  at  Great  Brewster  Island;  extension  of  sea  wall  at 
Gallops  Island  completed;  1,100  tons  of  rubble  stone  used  as  riprap  protec- 
tion ^r  the  beach  west  of  sea  wall  at  Long  Island;  12,070  cubic  yards  material 
dredged  from  west  end  of  Brewster  Spit:  130,962  cubic  yards  material  dredged 
in  extension  of  main  ship  channel :  ^4,779  cubic  yards  material  dredged  from 
main  ship  channel  at  upper  middle  bar;  70,674  cubic  yards  material  dredged 
ftom  cbannel  between  Nix's  Mate  and  Long  Island,  '92,  576-81. 
Physical  CiiaracterisUcs. 

Description  and  location  of  outer  and  inner  harbors,  '91,  646.  , 

Projects. 

The  projects  for  the  improyement  of  Boston  Harbor  have  had  for  their  object, 
first,  its  preservation  by  protecting  the  shores  of  the  islands  and  headlanda  by 
sea  walls,  aprons,  and  Jetties,  thus  preventiu^  additional  wash  into  the  chan- 
nels, controlling  the  tidal  scour,  and  preserving  the  full  height  of  anchorage 
shelter  for  vessels  in  the  roadsteads ;  secondly,  the  improvement  of  the  harbor 
by  widening,  deepening,  and  straightening  the  channels  through  dredging  and 
rock  removal,  '90,  498. 

The  improvements  undertaken  since  1866  have  been  projected  as  the  necessities  of 
the  harbor  required,  being  in  general  conformity  wiih  the  recommendations 
of  the  United  States  commissioners,  whose  labors  terminated  in  1866. 

The  projects  in  detail  have  been  as  follows :  Prot  ection  of  western  shore  line  of 
Georges  Island  by  stone  apron,  to  cost  $10,000,  '88,  449.  Increased  in  1889 
to  $35,000^  '89,  579.  Extension  of  sea  wall  at  Gallops  Island,  to  cost  $15,000, 
'88.  449.  Repair  and  extension  of  rubble-stone  apron  protection  to  Long 
Island,  to  cost  $3,000,  '88,  449.  Construction  of  sea  walls  at  south  and  east 
bluffs  of  Governors  Island,  to  cost  $80,000,  '88,  450. 

In  1867  it  was  proposed  to  dredge  the  main  ship  channel  to  a  depth  of  23  feet  at 
mean  low  water,  1,000  feet  wide  at  the  "Upper"  and  "Lower  Middles,"  and 
685  feet  wide  at  the  "  Narrows."  In  1870  the  proposed  width  at  the  Narrows 
was  reduced  to  625  feet,  and  increased  to  1,100  at  Anchorage  Shoal  in  the  inner 
harbor.  In  1887  it  was  proposed  to  straighten  the  passage  through  the  '^  Nar- 
rows" by  cutting  off  a  spur  projecting  from  Lovelrs  Island.  In  1888  it  was 
estimated  that  to  complete  the  improvement  of  the  main  ship  channel  687,000 
cubic  yards  would  require  to  be  dredged  from  the  "Upper  Middle"  in  the 
inner  harbor,  at  an  estimated  cost  of  $250,000,  '88,  450, 451. 

The  project  proposed  by  Mai.  Raymond  in  1885  for  the  improvement  of  the  Fort 
Point  Channel  was  for  the  excavation  of  a  channel  175  feet  wide  and  2S  feet 
deep  at  mean  low  water,  from  the  entrance  to  near  Federal  Street  Bridge,  a 
distance  of  4,100  feet;  estimated  cost,  $100,000,  $60,000  being  still  required 
for  completion  in  1888,  '88,  452, 453. 

The  project  for  improvement  of  the  channel  between  Nix's  Mate  and  Long  Island, 
adopted  in  1883,  was  to  dredge  a  channel  200  feet  wide,  12  feet  deep  at  mean 
low  water,  and  about  550  feet  long.  In  1887  it  was  recommended  that  the  axis 
of  the  cut  be  shifted  30^  to  the  westward,  and  that  it  be  widened  to  390  feet, 
15  feet  deep  at  mean  low  water.  The  original  project  was  estimated  to  cost 
$9,000.    The  project  as  revised  in  1887  was  estimated  at  $25,000,  '88.  453, 454. 

A  survey  of  the  main  ship  channel  east  of  Long  Island  Head  was  provided  for  in 
1888,  at  a  cost  of  $6,000. 

The  general  project  in  1889,  included,  in  addition  to  the  above,  a  project  for  the 
extension  of  Point  Allerton  sea  wall,  to  cost  $15,000;  and  for  the  repair  of 
Great  Brewster  Island  sea  wall,  to  cost  $10,000,  '89,  579.  Also,  in  1890,  a  pro- 
ject for  dredging  at  the  west  end  of  Brewster  Spit,  to  cost  $15,000. 

The  aggregate  cost  of  the  foregoing  projects  is  $554,000,  and  the  aggregate  esti- 
mate for  completion  in  1890  was  ^5,000,  '90,  505. 

The  project  for  improving  Boston  Harbor  by  the  excavation  of  a  channel  of  23 
feet  depth  at  mean  low  water  having  been  essentially  completed  in  1891,  Lieut. 
Col.  Mansfield  proposed  deepening  the  main  ship  channel  in  Boston  Harbor  to 
30  feet  mean  low  water;  estimated  cost,  $1,500,000,  '92,  584. 
Surveys. 

Detailed  survey  of  lower  harbor  from  Long  Island  to  the  sea,  with  bottom  exam- 
inations and  current  observations.  Made,  1888,  under  direction  of  Lieut.  Col. 
Gillespie,  '88,  451. 

Detailed  survey  of  channel  between  Brewster's  Spit  and  Georges  Island  Shoal* 
Made,  1890,  under  direction  of  Lieut.  Col.  Mansfield^  '90,  501. 

Maps. 
'88^464. 
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BRAZOS  BIT£B«  TEX.— Improvkment  of  mouth  of. 

(Continaed  from  Vol.  II,  p.  72.) 

A  ppropriations. 

188a-'87 $168,750 

Engrineers* 

Chief  of  Enoinkers. 
Keports,  '88,  175, 1293;  '89,  205;  '91,  235. 

Board  of  Engineers. 
Convened  at  New  York,  Noyember  11, 1887,  to  report  upon  improvement  of  mouth 
of  the  Brazos  River.    Reports,  '88,  1299.    (Cols.  Casey  and  Abbot,  Lieut.  Col. 
McFarland,  and  Maj.  Ring.) 

Engineer  in  Charge. 
Maj.  I).  H.  Emst,  1886-'89.    Reports,  '88,  1291, 1294 ;  '89.  1563. 
Operations. 

History  of  the  work,  '88,  1295. 

In  1887,  after  considering  the  results  of  past  work,  the  Board  of  Engineers  sug- 
gested that  no  further  works  of  improvement  be  attempted  at  &is  locality, 
%8, 1300. 
Physical  Characteristics. 

Description  of  Brazos  River,  '88,  1294. 
Projects. 

By  Maj.  Howell,  1872,  for  the  improvement  of  channel  over  the  bar  at  mouth  of 
river  by  means  of  two  converging  pile  Jetties,  each  five-eighths  of  a  mile  long 
and  400  feet  apart  at  their  outer  ends;  estimated  cost,  $286,484,  '75,  i,  938, 941; 
'80,  1243. 

The  work  not  considered  susceptible  of  permanent  completion,  '80,  1244. 

By  Miig.  Mansfield,  1880,  for  parallel  jetties  to  consist  of  brush,  stone,  and  con- 
crete: their  direction  to  be  chosen  so  as  to  fix  the  channel  in  its  natural 
position.  Approximate  length  of  north  jetty,  3,600  feet;  of  south  jetty,  4,350 
feet;  estimated  cost,  $522,890.44,  '81,  1349.  Recommended  by  the  Board  ot 
Engineers,  '81,  1355. 

Concurred  in  by  Chief  of  Engineers,  and  approved  by  Secretary  of  War,  '81, 1352. 

In  1887  the  $140,833  expended  had  not  resulted  in  any  useful  effect  upon  the  bar; 
the  plan  for  improvement  to  receive  further  consideration,  '87,  191. 

In  1887,  upon  consideration  of  Maj.  Ernst's  report  on  the  results  of  the  survey  of 
that  year,  the  Board  of  En;;iueers  recommended  that  no  further  works  of 
improvement  be  at  present  attempted  at  this  locality,  '88,  1300. 

SnrFeys. 

Of  mouth  of  Brazos  River.    Made,  1887,  under  direction  of  Maj.  Ernst,  '88,  1294. 


BBAZOS  9A1VTIAOO  H4BBOB,  TE¥.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  73.) 


Appropriations. 


8-^87 $228,510 

1888 25,000, '88,  1320. 

Total 253,500 

List  of  appropriations,  '90,  1813;  '91,  1932. 
Enfirineers. 

Chief  of  Engineers. 

Reports,  '88,  176;  '89,  206;  '90,  185;  '91,  234;  '92.  227. 
Engineers  in  Charge. 
Maj.  O.  H.  Emst,  1886-'91.    Reports,  '88,  1320;  '89,  1568;  '90,  1813. 
Maj.  C.J.Allen,  1891-'—.    Reports,  '91,  1930;  '92.  1553. 
Assistant 
l.ieut.  G.  A.  Zinn.     Report,  '88,  1327. 
Operations. 

1887-^91.  No  operations, '88,  1320;  '89,  1569;  '90,  1813;  '91,  1931;  '92,  1663. 
Physical  Cliaracteristics. 
Dimensions  of  harbor,  as  shown  by  surveys,  from  1867  to  1887;  stability  of  sand 
bottom,  '88,  1326. 
Projects. 
By  Mf^i.  Mansfield,  1881,  for  deepening  the  channel  across  the  bar,  and  the  mainte- 
nance of  a  suitable  harbor  inside  the  pass  by  the  construction  of  two  parallel 
jetties  at  the  mouth  of  the  river,  extended  to  the  12-foot  curve,  and  a  dam 
Irom  Point  Isabel  to  Brazos  Santiago,  closing  the  lagoon,  the  south  jetty  to  be 
3630  feet  long ;  estimated  cost,  $678,084.50,  '81,  1367, 1372;  '82, 1478, 1481, 1489, 
1490;  '86.1334. 
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BRAZOS  SANTIAOO  HARBOR,  TBX.— Gontinned. 

ProJects—CoutiBued. 

Approved  by  Board  of  EDgineers,  1881,  so  far  as  the  application  of  available  fanda 
to  constrnction  of  south  Jetty  will  permit,  '82,  1490;  '86.  1335;  '87,  1433. 

In  1888,  the  works  theretofore  constracted  having  practically  disappeared,  MsJ. 
Ernst  estimated  the  cost  of  reconstraction  ot  both  jetties  at  $1,130,000,  '88, 
1321. 

The  total  of  expenditures  under  appropriations  at  the  date  of  rendering  the  above 
estimate  was  $188,590,  making  the  revised  estimate  of  the  cost  of  improve- 
ment, from  the  annulment  of  the  work,  $1,318,590,  '91,  1931;  '92,  1554. 
Surveys. 

Of  harbor  and  bar.    Made,  1887,  under  direction  of  MaJ.  Ernst,  '88,  1322. 


BREAKl^rATER  AT  €LEV£LA1¥D,  OmO.~(See  Clevsland  Har- 
bor, Ohio.) 


BBEAKITATER    AT    NEUr    HAVEN,   COBTiV.— (See  Nbw  Haven 

Harbor,  Conn.) 


BRETON  BAFy  liEONARDTOlVIV,  MD.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  265.) 

Appropriations. 

187H-'87 $29,500 

1888 -•- 3,000,  '88,816. 

1890 5,000,  '90,  1062. 

Total 37,500 

List  of  appropriations,  '88,  816. 
Contracts. 
1888.  Atlas  Dredging  Company,  for  dredging,  at  13|  cents  per  cnbio  yard,  '89, 1001. 
1891.  Baltimore  Dredging  Company,  for  dredging,  at  12^  cents  per  cubic  yard,  '91, 
1258. 
Eni^neers. 
Chief  of  Enqinerrs. 

Reports,  '88, 109;  '89,  126;  '90,  112;  '91,  140;  '92,  141. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1878-'91.    Reports,  '88,  815 ;  '89,  1001 ;  '90,  1062. 
Lieut.  Col.  P.  C  Hains,  1891-^92.    Report,  '91,  1258. 
Mifl.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1045. 
Operations. 
.1887-'88.  No  operations  for  lack  of  funds,  '88,  816. 
1888-'89.  13,141  cubic  yards  material  dredged,  '89, 1001. 
1889-^90.  No  operations  for  lack  of  funds,  '90,  1062. 
1890-'91.  Dredging  in  progress  under  contract,  '91,  1258. 
189W92.  28,800  cubic  yards  material  dredged,  '92,  1046. 

Projects. 

By  Lieut.  Col.  Craighill,  1875,  for  formation  of  a  dredged  channel  15p  feet  wide  and 
9  feet  deep  from  Breton  Bay  to  Leonardtown  wharf:  estimated  cost,  $30,000, 
'75,  ii,  108;  '80,  757.    After  an  expenditure  of  $23,000  S.  T.  Abert  proivosed  in 
1885  an  amended  project,  whereby  the  channel  was  to  be  witiened  to  200  feet, 
the  basin  and  channel  to  be  not  less  than  10  feet  deep ;  estimated  cost,  $26,000, 
'85,  965.    In  1890  the  original  project  was  resumed,  a  width  of  150  feet  and 
depth  of  9  feet  being  deemed  sufficient  to  furnish  all  the  facilities  required  by 
existing  navigation,  '91, 1258;  '92,  1045. 
Surveys. 
Maps. 
'89,  1002. 

8648 5 
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BRIDOEPORT  HARBOR,  CONN.— Improvebcekt  OV, 

(Continaed  from  Vol.  II,  p.  83.) 
Appropriations. 

lS6-'87 $280,000 

1888 10,000/88,557. 

1890 20,000, '90,  639. 

1892 20, 000, '92,  688. 

Total 280,000 

LUt  of  appropriations,  '88,  557;  '90,  639;  '91,  782. 
Commerce. 

Prospective  increase  in  business  consequent  upon  improvement,  '89,  697, 700. 
Contracts. 

1888.  Charles  Dn  Bois  and  Henry  N.  Du  Bois,  for  dredging,  at  14  cents  per  cubic 
yard,  '88,  558. 

1889.  A.  J.  Beardsley  &  Son,  for  dredging,  at  18  cents  per  cubic  yard,  '89,  697. 
1891.  Brown  &  Fleming,  for  stone  breakwater  construction,  at  $1.29  per  ton, 

'91,  782.    G.  B.  Beardsley,  for  dredging,  at  14.6  cents  per  cubic  yard,  '91,  783. 

Engineers. 

Chief  of  Engineers. 
Reports, '88,  50;  '89,  63;  '90,  56;  '91,  70;  '92,  74. 

Engineer  in  Charge. 
Col. D.  C.  Houston,  1886-'— .    Reports, '88,  655;  '89,  693,698,700;  '90,  637;  '91. 
778;  '92,  685. 
Operations. 

1887-88.  14,000  cubic  yards  material  dredged,  increasing  depth  over  shoal  to  12 
feet  mean  low  water,  '88,  556. 

1888-'89.  34,051  cubic  yards  material  dredged,  '89,  695. 

1889-'90.  10,946  cubic  yards  material  dredged,  '90,  638. 

1890-'91.  750  tons  of  riprap  placed  in  the  breakwater,  completing  300  linear  feet  of 
the  same,  '91,  781. 
•    1891-'92.  9,077  tons  of  riprap  placed  in  the  breakwater ;  30,000  cubic  yards  material 

dredged,  '92,  687. 
Physical  Characteristics. 

Description  of  the  harbor,  '88,  555. 
Projects.  * 

The  projects  of  1871-75  propoF-ed  the  formation  of  a  channel  of  navigable  width 
and  12  feet  deep  from  Long  Island  Sound  to  the  lower  bridge,  at  an  estimated 
cost  of  $138,000  for  dredging :  also  a  riprap  jetty  1,380  feet  long  from  Long 
Beach,  at  a  cost  of  $35,0^,  '80,  .462.  This  work  was  completed  in  1880  under 
Aggregate  appropriations  amounting  to  $195,000,  when  Mi^.  Barlow  proposed 
the  widening  to  600  feet  of  the  channel  from  the  inner  beacon  to  the  steamboat 
wharf;  estimated  cost,  $60,000,  '81,  604;  '85.  651;  '86,  644;  '87,  610. 

By  Col.  Houston,  1887,  for  dredging  to  12  feet  mean  low  water  the  channel  from  the 
Naugatuck  Railroad  Whan  up  to  the  lower  bridge:  also  for  increasing  the 
widdi  of  the  channel  to  600  feet ;  estimated  cost,  $17,000,  '88, 657.  In  1889  Col. 
Houston  modified  and  extended  his  project  as  follows :  First,  for  the  complet  ion 
of  a  channel  12  feet  deep  at  mean  low  water  and  300  feet  wide,  from  Long 
Island  Sound  to  the  lower  bridge;  estimated  cost,  $17,000.  Second,  for  the 
completion  of  a  channel  9  feet  deep  and  100  feet  wide  from  the  lower  bridge  to 
the  head  of  the  harbor;  estimated  cost,  $8,000.  lliird,  for  the  construction  of 
a  breakwater  extending  from  a  point  called  The  Tongue  in  the  western  bide  of 
the  harbor  entrance,  southeast  to  the  inner  beacon ;  estimated  cost,  $30,000. 
Total  estimated  cost  of  project,  $55,000,  with  an  annual  expenditure  for  main- 
tenance of  dredged  channels  of  $3,000,  '89,  696;  '90,  637,638. 

History  of  projects  for  improvement,  '91,  779. 

In  1892  Col.  Houston  proposed  to  complete  the  channels  above  the  bridges,  to  remove 
the  shoal  places  above  the  Naugatuck  Railroad  Wharf,  and  to  widen  the  chan- 
nel eastward  to  the  harbor  lines  an  additional  width  of  about  200  feet;  also  to 
complete  the  breakwater  from  The  Tongue  to  the  inner  beacon ;  estimated  cost, 

$35,000,  '92,  688. 

•  

BRIDOINO  THE    NATIOABI.1:  'WA'tEHS  OF  THES  UNITED 

STATES. 

(Continued  from  Vol.  II,  p.  24.) 

Enirineers. 

Board  of  £noinkers. 
Report  of  Board  of  1888,  relative  to  construction  of  certain  bridges  across  the 
Missouri,  Mississippi,  and   Illinois  rivers.      Reports,  '88,  2374    (Lieut.  Col. 
Suter,  and  Majs.  Mackenzie,  Miller,  and  Handbury);  '88,   2383  (Lieut.  Col. 
Snter  and  Maj.  Miller). 
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BRIDOINO  THE   IVATIOABJLE  HEATERS  OF   THE   UNITED 

STATE  S— Continued. 

Eiii^iieers— Continued. 
Chief  of  Engine  p:r8. 
Report,  '88.  307, 2371. 
Commerce* 
Dimensious  of  coal  and  grain  tows  on  the  Mississippi  River,  '88,  2380-81. 
Testimony  before  the  Board  in  roc^ard  to  diineusioDs  of  tows  and  desirable  dimen- 
sions of  channel  spans,  '88,  2397, 2398, 2400, 2404, 2406, 2408, 2409, 2410. 
lieprislation. 
Bill  authorizing  the  construction  of  bridges  across  the  Missouri,  Mississippi,  and 
Illinois  rivers,  and  prescribing  the  character,  location,  and  dimensions  of  the 
same,  '88,  2384. 
Plans. 
Dimensions  of  spans  and  draw  openiues,  as  fixed  by  the  Board  of  1888,  for  bridges 
over  the  Mississippi,  Missouri,  and  Illinois  rivers,  '88,  2372-73. 


BBIDOE  across  the  Eastern  Branch  of  the  Potomac  River* 

(Continued  from  Vol.  11,  p.  81.) 

Appropriations. 

1^ $110,000 

1888 60, 000, '88,  798. 

Total 170,000 

Contracts* 

1887.  Groton  Bridge  and  Manufacturing  Company,  for  bridge  construction,  at  a 

total  of  $105,000,  '88,  795. 
1890.  W.  Roth  well,  for  watchman's  house,  at  $833;  guard  fence,  at  $1.96  per  square 

yard;  painting  through  spans,  at  $549,  and  wooden  sidewalk  construction,  at 

$1.10  per  linear  foot,  '90,  1050. 
W.  H.  Mohler,  for  slope  paving,  at  $2  per  square  yard ;  curbing,  at  $1.48  per  linear 

foot;  gutters,  at  45  cents  i>er  square  yard,  and  riprap,  at  80  cents  per  cubic 

yard,  '90,  1050. 

Chief  of  Engineers. 

Reports, '88,  106;  '89,  123;  '90, 110. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1887-'—.     Reports,  '88,  795, 798;  '89,  990;  '90,  1048. 
Lesisiation* 

Alterations  in  plan  of  bridge  authorized  by  act  of  May  14, 1888,  '88,  797. 
Operations* 
1887-'88.  Work  begun  on  eastern  approach.    Operations  suspended  pending  settle- 
ment of  controversy  with  Baltimore  and  Potomac  Railroad  Company,  '88^  796. 
188B-'89.  Operations  resumed  under  amended  plan,  '89,  992, 993. 
1889-'90.  Bridge  completed,  '90, 1049. 
Projects* 

Description  of  bridge,  '88,  796. 
Surveys* 
Maps. 
'89,  992* 


BRIOOE  (Aqueduct)  at  Oeori^eto wn,  D.  €•— -Across  the  Potomac  River. 

(Continued  from  Vol.  II,  p.  78.) 

Appropriations* 

1886 $240,000 

Contracts. 

1888.  C.  Thomas,  for  watchman's  house  and  wooden  sidewalk  construction,  at  a 
total  of  $4U5  for  the  first,  and  $2.25  per  linear  foot  for  the  second,  '88,  795. 

Breen  &  Feely,  for  embankment  construction,  at  25^  cents  per  cubic  yard,  and 
slope  paving,  at  from  45^  cents  to  $1.34  per  square  yard,  '88,  795. 
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BRIDGE  (Aqueduot)  at  Oeor^etown,  D.  €•— Continaed. 

Eniflneers. 

Chief  of  Enoinebks. 
Reports,  '88,  106;  '89.  123. 
>    Enoinesb  in  Charge. 

Lient.  Col.  P.  C.  Hains,  1886-'—.    Reports,  *88,  789 ;  '89,  989. 
liefflslatioii. 
Purchase  and  reconstrnction  of  bridge  authorized  by  aot  of  June  21^  1886,  '88, 789. 
790. 
Operations. 
1887-'88.  Removal  of  old  and  erection  of  new  bridge  nearly  completed,  '88^  792. 
1888-'89.  Reconstruction  work  completed,  *89,  989. 
Plans. 
General  features  of  proposed  reconstruction,  '88,  790. 


BRIDGE  at  Arthur  Kill.— Statkn  Island  Soukd. 

(Continued  from  Vol.  II,  p.  75.) 

Commerce. 

Dimensions  of  tows,  '88,  2424. 
Eng^ineers. 

Chief  of  Engineers. 
Report,  '88.  308, 2421. 
Board  of  Engineers. 
Convened  at  New  York  City,  April  10, 1888,  by  Special  Orders  Nos.  8  and  9,  to 
examine  and  report  upon  8taton  Island  Bridge.    Report,  '88»  2423, 2429  (Col. 
Casey  and  Lieut.  Cols.  Robert  and  Haius). 
Minority  report,  '88,  2426  (MaJ.  King  and  Capt.  Maguire). 
lie^islation. 

Act  authorizing  construction  of  bridge  at  Arthur  Kill,  '88,  2425. 
Plans. 
Description  of  alterations  as  proposed  by  the  Board,  '88,  2425.         ' 


BltlDGE  of  the  Ohio  Connecting  R.  B.  Co.,  near  the  month  of 

Corks  Run.— Across  the  Ohio  Kiver. 

Engfineers. 

Chief  of  Engineers. 

Report,  '88,  309, 2498, 2504, 2506. 
Board  of  Engineers. 
Convened  at  Washington,  June  25,  1887,  by  S.  O.  No.  60,  to  consider  and  report 
upon  plans  for  the  proposed  bridge  across  the  Ohio  River,  about  1  mile  bmow 
the  Junction  of  the  Allegheny  and  Monougahela  rivers,  submitted  by  the  Ohio 
Connecting  Railroad  Company.    Report,  '88,  2499.     (Lieut.  Cols.  Merrill  and 
Barlow,  Maj.  Stickney,  and  Lieut.  Spencer.)     Second  report  of  Board,  '88, 
2505.    (Lieut.  Cols.  Merrill  and  Barlow,  and  Maj.  Stickney.) 
Ijeffislation. 

Bridge  authorized  by  acts  of  December  17, 1872,  and  February  14, 1883,  '88,  2496. 
Plans. 
The  Board  of  1887  recommended  in  their  report  of  June  25  that  the  site  selected 
by  the  bridge  company  be  accepted  on  condition  that  the  axis  of  the  bridge  be 
changed  to  Tie  at  right  angles  to  the  line  of  the  current,  and  that  the  channel 
space  be  increased  to  800  feet :  but  that  otherwise  the  site  be  rejected,  '88,  2502. 
Revised  plans  being  submitted,  tne  latter  were  approved  by  the  Board  on  October 
4, 1887,  '88,  2506. 


BRIDOE  at  Dnbngne,  Iowa.— Across  the  Mississippi  Riyxr. 

Commerce. 

Dimensions  of  the  largest  Mississippi  packet  boats,  '88,  2496. 
Engrineers. 
CiiiKF  OF  Engineers. 
Report,  '88,  309. 
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BBIDCrE  at  Dubuque,  Iowa«~ContiBued. 

■ 

Legislation. 

Bridge  authorized  by  act  of  February  21, 1887,  '88,  2493. 
Plans. 

MaJ.  Mackenzie  considers  that  the  dimensions  of  the  bridge  spans  are  such  as  to 
famish  no  obstruction  to  the  passage  of  the  largest  Mississippi  boats,  '88, 
2496-97. 


BBIDOE  Of  the  Ctoorgia  Pacific  B.  B.  Co.— Across  the  Sunflower 

AND  Yazoo  rivkrs. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  309, 2488. 
liegiftlation. 

Bridge  authorized  by  aet  of  March  3, 1887,  '88,  2488. 
Plans. 

Capt.  Willard  approves  of  proposed  bridf^e  dimensions  with  the  recommendation 
that  the  draw  opening  be  increased  S*om  115  feet  in  the  clear  to  11^  feet,  '88, 
2488. 


BBIBOB  of  the  Memphis  and  Charleston  B.  B.  Co.  at  Chatta* 

nooi:a«— Across  the  Tennessee  River. 

Enirineers. 

Chief  of  Engineers. 
Report,  '88,  309, 2513. 
Legrlslation. 

Bridge  authorized  by  act  of  February  28, 1887,  '88,  2510. 
Plans. 

Lieat.  Col.  Barlow  considered  that  the  modified  plans  submitted,  giving  270  feet 
in  the  clear,  would  afford  no  obstacle  to  existing  navigation,  '88,  2512. 


BBIBOE  at  UTestfleld,  IV.  T.— Across  the  Staten  Island  Sound. 

Eniclneers. 

Chief  of  Engineers. 

Report,  '88,  306. 
Board  of  Engineers. 
Convened  at  New  York  City,  April  10,  1888,  by  Special  Orders  Nos.  8  and  9,  to 
examine  and  report  upon  construction  of  a  bridge  at  Westtield,  N.  Y.,  across 
Staten  Island  Bound.    Report,  '88,  2430.    (Col.  Casey,  Lieut.  Cols.  Robert  and 
Hains,  M^j.  King,  and  Capt.  Maguire.) 

Plans. 

Tbe  Board  report  adversely  to  a  draw  and  recommend  a  cantilever  bridge  of  three 
bays,  the  center  bay  to  be  not  less  than  900  feet  in  the  clear,  with  a  clear  height 
over  the  channel  way  at  mean  high  water  of  150  feet,  '88,  2430. 


BBIBOE  of  Che  Oeoriria  Pacific  B.  B.  Co.  at  ITaverly,  Ga.— 

Across  the  Tomrigbee  River. 

Enirineers. 

Chief  of  Engineers. 
Report,  '88,  309, 2508. 
lieirislation. 

Bridge  authorized  by  act  of-  March  3, 1887,  '88,  2508. 
Plans. 

Bridge  as  proposed  not  considered  an  obstruction  to  navigation,  '88,  2506. 
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BRIDGE  of  the  Kansas  City  and  nfemphis  Railroad  and  Bridi^e 
Co.  at  J1Ieniphls.-~AcR0S8  tub  Mississippi  Kivkr. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  309. 

BOA.RD  OF  Engineers. 
Convened  at  Memphis,  May  26, 1888,  by  Special  Orders  No.  26,  to  examine  and 
report  upon  the  plans  of  the  proposed  bridge  across  the  Mississippi  River  at 
Memphis.  Majority  report  in  favor  of  a  main  span  of  1,000  feet,  two  other 
spans  of  600  feet  each,  and  the  whole  straoture  to  be  75  feet  above  high  water, 
*88,  2517,2522.  (Maj.  Ernst,  Capt.  Kincman,  and  Capt.  Gillette.)  Minority 
report  in  favor  of  a  main  span  of  700  feet,  '88,  2521.  (Lieut.  Col.  Merrill.) 
Secretary  of  War  decides  in  favor  of  a  main  span  of  770  feet,  '88,  2516. 


BRIDOE  between  IVorth  Hero  and  Albnrgh.— Across  Lake  Cham- 
plain. 

Eui^ineers* 

Chief  of  Engineers. 
Report,  '88,  398,  2432. 
liegislation. 

Bridge  authorized  by  act  of  Jnne  20,  1884,  '88,  2431. 
Plans. 
M^J.  Adams  did  not  consider  the  bridge  an  obstruction  to  navigation,  '88,  2432-33. 


BRIDOE  of  Kansas  City,  Topeka  and  "Western   R.  R.  Co.— 

Across  tmk  Missouri  River  at  Sibley. 

Engineers. 

Chief  of  Engineers. 
Report,  '88,  308,  2435. 
liegislation. 

Bridge  authorized  by  act  of  July  3, 1884,  '88,  2434. 
Plans. 

in  1887  Lieut.  Col.  Suter  did  not  consider  that  the  bridge  would  form  any  obstruo- 
tion  to  navigation,  '88,  2436. 


BRIDOE  of  the  Chlcavo,  St.  I^onis  and  New  Orleans  R.  R.  Co. 

at  East  Cairo,  Ky.—AcRoss  the  Ohio  Rivkb. 

En^rineers. 

Chief  of  Engineers. 
Report,  '88,  308,  2437. 
Plans. 
Description  of  proposed  bridge,  '88,  2486. 


BRIDOE  (wagon)  near  Nashville,  Tenn.— Across  the  Cumberland 

River. 

Engrineers. 

Chief  of  Engineers. 
Report,  '88,  308,  2439. 
Plans. 

Description  of  proposed  bridge,  '88,  2440.  Modification  made  and  approved,  '88, 
2441.  Lieut.  Col.  Barlow  did  not  consider  that  the  bridge  as  proposed  would 
form  any  obstruction  to  navigation,  '88.  244] 
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]|RlI>OE  of  the  Ohio  River  R.  R.  Co.  at  Point  Pleasant,  1S¥.  Ta.— 

Across  tuk  Great  Kanawha  River. 

Engineers. 

Chief  of  Ekginbsrs. 

Report,  *88»  308. 
Board  of  Engineers. 

The  J3oard  of  1887,  recommended  location  of  bridge  with  a  clear  opening  of  460 
feet,  as  proposed  by  the  Ohio  River  Railroad  Company,  '88,  2448.   (Col.  Craig- 

hill,  Lient.  Col.  Merrill,  and  Maj.  Post.) 

I<egi8iation. 

Act  authorizing  construction  of  bridge,  March  3,  1887,  '88,  2447. 


BRIBOE  to  connect   Belle   Isle   Park   with  the   mainland.— 

Across  west  channel  of  the  Detroit  River. 

Kn§^ineers. 

Chief  of  Engineers. 
Report,  '88,  306. 
l4eirislation. 

Bridge  authorized  by  act  of  July  20, 1886,  '88,  2456. 
Plans. 
Proposed  location  and  dimensions  of  bridge  and  approaches,  '88.  2452. 
Lient.  Col.  Poe  approved  of  location  and  construction  of  bridge  as  designed,  *88^ 
2451. 


BRIBOB  (International)  of  the  Sault  Sainte  IHarie  Bridi^e  Co.— 

Across  Sainte  Marie  River. 

Cng^ineers. 

Chief  of  Engineers. 
Report,  '88,  308. 
Plans. 

Lieut.  Col.  Poe  approves  of  location  of  bridge  as  proposed,  '88,  2458. 
lieirislation. 

Bridge  authorized  by  act  of  July  8, 1882,  '88,  2461. 


BRIBOE  of  the  Nebraska  R.  R.  Co.  at  Nebraska  Citjr.— Across 

the  Missouri  River. 

Eui^ineers. 

Chief  of  Engineers. 
Report,  '88,  308. 
l«eirislation. 

Bridge  authorized  by  act  of  June  4, 1872,  '88,  2464. 
Plan  . 

Lieut.  Col.  Suter  approves  the  location  and  dimensions  of  the  proposed  bridge, 
with  the  exception  that  the  proposed 'height  be  increased  from  48  to  50  feet 
above  extreme  high  water,  '88,  2465. 


BRIBGE  (RAILWAY  AND  WAGON)  of  the  Omaha  and  Council  Blufi^ 
Railroad  and  Bridge    Co.,  between  Omaha  and    Council 

Bluffs.— Across  the  Missouri  River. 

En  Queers. 

Chief  of  Engineers. 
Report,  '88,  309. 
liCirislation. 

Bridge  authorized  by  act  of  March  3, 1887,  '88,  2467. 
Plans. 

Maj.  Raymond  did  not  consider  that  the  bridge  as  proposed  would  interfere  with 
the  existing  requirements  of  navigation,  '88,  2469. 
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BRIDGE  of  the    UTew    TorR  and    LiOUf    Island    Bridge    Co., 
beti¥een  New  York  City  and  liOny  Island.— Acbo»s  the  East 

BiTSR. 

Enirin<^^iv« 

Chief  of  Ekginrebb. 
Report,  '88,  309. 
l<e§ri8iation« 

Bridge  authorized  by  act  of  March  3, 1887,  *88»  2471. 
Plans. 
Plan  and  location  of  proposed  bridge  approved  by  Secretary  of  War,  '88,  2472. 


BRIDGE  of  the  Sionx  City  Brldi^e  Co.  at   Sioux  City,  Iowa.— 

AcBoss  THE  Missouri  River. 

Enirlneers. 

Chief  of  Enoikbers. 
Report,  '88,  309. 
liei[lslatlon. 

Bridge  authorized  by  act  of  Angost  15, 1886,  '88,  2477. 
Plans. 

Dimensions  of  proposed  bridge,  '88,  2476. 

Lieut.  Col.  Suter  considers  the  proposed  span  of  400  feet,  with  a  tread  way  of  50 
feet,  amply  sufficient  for  the  requirements  of  navigation,  '88,  2477. 


BRIDGE  of  the  Ohio  Valley  R.  R.  Co.— Across  the  Tradewatbb 

River,  Ky. 

Engineers. 

Chief  of  Enginebbs. 
Report,  '88,  309. 
lieirlslatlon. 

Bridge  authorized  by  act  of  February  21, 1887,  '88,  2472. 

Plans. 

Description  of  proposed  bridge,  '88,  2473. 

MaJ.  Stickney  reports  that  the  bridge,  when  finished  as  proposed,  will  present  no 
material  obstacle  to  navigation,  '88,  2473. 


BRIDGE   of  the   Central  Railroad  and  Brldi^e  Co.,  between 
Cincinnati,  Ohio,  and  Newport,  Ky.— Acboss  the  Ohio  River. 

Engineers. 

Chief  of  Engineers. 
Report,  '88.  309, 2482. 
Board  of  Engineers. 
Convened  at  Cincinnati,  March  17, 1888,  by  Special  Orders  No.  11,  to  examine  and 
report  upon  plans  and  location  of  proposed  bridge  across  the  Ohio  River  between 
Cincinnati,  Ohio,  and  Newport,  Ky.    Report,  ^88,  2483.    (Lieut.  Col.  Poe  and 
MaJB.  Stickney  and  Mackenzie.) 
Plans. 
Description  of  proposed  bridee,  '88,  2482. 

The  Board  of  1888  recommended  the  approval  of  the  plans  and  location  of  proposed 
bridge  as  set  forth  by  the  Central  Railroad  and  Bridge  Company,  '88,  24o4. 


BRIDGE  of  the  Savannah,  Florida  and  Western  R.  R.  Co*  at 
Doctor  Town,  Ga.— Across  the  Altamaha  River. 

Engineers. 

Engineer  in  Charge. 
Col.  Q.  A.  Gillmore.    Report,  '88,  2549. 
Plans. 

Col.  Qillmore  reports  this  bridge  as  without  a  draw,  and  an  obstruction  to  the 
—  ligation  of  the  stream,  '88,  2550. 
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BBIBOE  of  the  Illontiroinery,  Tnscalooftta  aad  Memphis  B.  B. 
Co*  near  Monti^oineryy  Ala* — AcRoaa  the  Ala^bama  kivkr. 

En§rineers 

Chisf  of  Engineers. 
Report,  '90,  336. 
Plans. 

Plan  and  location  sabmLtted  and  approved  by  Secretary  of  War,  Jnly  11, 1889, 
'90,336. 


BBIDOfi  of  the  Kansas  City,  Arkansas  and  I¥ew  Orleans  B*  B« 
Co.  at  Cummings  LandiniTi  Ark.— Across  the  AitKANSAS  River. 

Snirineers. 

Chief  of  Engineers. 
Report,  '90,  337. 

Plans. 

Plan  and  location  submitted  and  approved  by  Secretary  of  War,  February  25, 

1890,  '90,  337. 


BBIDOE  of  the  Kansas  and  Arkansas  Falley  B.  B.  Co.  at  Fort 

Smithy  Ark.-— Across  the  Arkansas  River. 

Engrineers. 

Chief  of  Engineers. 
Report,  '90,  338. 
Plans. 

Plan  and  location  submitted  and  approved  by  Secretary  of  War,  May  17, 1890, 
'90.  338. 


BBIDGES  crossinir  the  Ashley,  Edisto,  Salkahatchie,  Cheehan, 
Savannah,  and  Altamaha  rivers,  and  St.  Augustine  Creek, 
aa.  and  S.  C. 

Engineers. 

Engineer  in  Charge. 
Col.  Q.  A.  Gillmore.    Report,  '88,  2629, 2668. 
Plans. 
Description  of  the  bridges  and  of  the  modifications  proposed  therein,  '88,  2690. 
Modifications  suggested  by  Col.  Gillmore  in  such  of  these  structures  as  obstruct 
navigation,  '88,  2663. 


BBIDOE  across  the  channel  leading  to  Back  Cove  at  Port- 
land, me. 

Engrineers. 

Chief  of  Engineers. 
Report,  '90,  343. 
IfCgislation. 

Notice  as  to  authorities  required,  '90,  343. 


BBIDOE8,  two  railroad  and  ^wo  county.— Across  the  Big  Black 

River,  Miss. 

Engineers. 

Engineer  in  Charge. 
Capt.  E.  Bergland.    Report,  '88,  2554. 

Plans. 

DescriplPiou  of  Louisville,  New  Orleans  and  Texas  Railroad  bridge.  An  obstruction 
at  all  stages  of  water.  Center  span  should  be  made  a  pivot  draw.  The  two 
county  bridges  should  be  changed  to  drawbridges.  Description  of  Vicksburg 
and  Meridian  Railroad  bridge.  Authorized  by  act  of  State  legislature  of  1865. 
An  obstruction  at  all  stages.  One  of  the  piers  should  be  replaced  by  a  pivot 
pier  and  two  of  the  spans  by  a  pivot  draw,  '88,  2554. 
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BRIDGE  of  the  Northern  Pacific  R.  R.  Co.— Across  the  Bia  Hobn 

RiVKR,  MOMT. 

Engineers* 

Engineer  in  Charge. 
Capt.  C.  B.  Sears.    Report,  *88,  2670. 
Plans. 

Capt.  Sears  reports  that  the  bridge  in  its  present  condition  is  an  obstruction,  and 
should  be  provided  with  a  draw  giving  a  firee  channel  way  of  100  feet  width, 
'88,  2670. 


BRIDGE   of  the    Chesapealte   and  Ohio  R.  R«  Co.— Near  the 

MOUTH  OF  THE  BiG  SaNDY  RlVER,  W.  Va. 

Engineers. 

Engineer  in  Charge. 
Capt.  J.  C.  Post.    Report,  '88,  2578. 
Plans. 
Capt.  Post  recommended  the  removal  of  pile  and  coffer  dam  obstructions  about 
one  of  the  piers,  '88,  2578. 


BRIDGE    of  the    Philadeipliia,  ITilminiton    and    Baltimore 
R.  R.  C0.9  near  Iiaurely  Del.— Across  Broad  Creek. 

Enirineers. 

Chief  of  Engineers. 
Report,  '90,  335. 
Plans. 

Alteration  of  bridge  draw  made  as  required  by  act  of  Juue  6, 1888,  '90,  835. 


BRIDGES  of  the  Selma  and  New  Orleans  R.  B.  and  the  Ala- 
bama Central  R.  R.— Across  the  Cahaba  River,  Ala.  (8  and  16  miijcs 

ABOVE  ITS  MOUTH). 

Eng^ineers. 

Engineers  in  Charge. 
Maj.  A.  N.  Damrell.    Report,  '88,  255t 
Capt.  R.  L.  Hoxie.    Report,  '88,  2553. 
Plans. 
Descriptions  of  the  bridges,  '88,  2550. 

Mig.  Daoirell  reports  both  bridges  fixed  structures,  impassable  during  the  navigable 
stage  of  the  river,  and  recommends  their  reconstruction  with  draw  opi^niuffs 
of  100  feet,  '88,  2551, 2553. 


BRIDGES  across  the  Calnmet  River,  HI. 

Engrineers. 

Engineer  in  Charge. 
Maj.  T.  H.  Handbury.    Report,  '88,  2582, 2650. 
Plans. 
List  of  bridges  forming  an  obstruction  to  the  river,  with  changes  suggested  for 
each,  '88,  2583, 2651. 


BRIDGE  of  the  Nashville  and  Knoxville  R.  R.  Co..  hetiveen 
Smith  and  Putnam  counties*  Tenn.— Across  the  Cakey  Fork 
River. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  337. 
Plans. 

Plan  and  looiition  Hubmitted,.and  approved  by  Secretary  of  War,  December  12. 
1889,  '90,  337. 
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BRIDGES  of  the  Boston  and  maine  and  the  Eastern  and  Bos- 
ton and  Lowell  Railroads,  between  the  river's  mouth  and 
Bast  Cambridipe.— Across  the  Chablbs  Rivbk. 

Engineers* 

Engineer  in  Charob. 
MiO-  0.  W.  Raymond.    Report,  '88»  2528. 
Plans* 

Delays  in  opening  draws,  caused  by  ft'equent  passage  of  trains,  which  can  not  be 
obviated  by  any  practical  alteration  of  the  bridges,  '88,  2528. 


BBIDOE8  across  the  Charles  River,  mass. 

Enirineers. 

Chief  of  Engineers. 

Report,  '90,  340. 
Board  of  Engineers. 
Convened  at  Boston.  Mass.,  Febrnary  1, 1890,  by  Special  Order  No.  82,  to  report 
npon  the  bridges  crossing  Charles  River  which  interfere  with  navigation.    The 
Board  reported  the  draw  openings  of  the  Charles  River  and  Warren  bridges 
as  of  insufficient  width,  but  did  not  recommend  that  any  reconstruction  be  at 
present  required,  '90,  3482.    Descriptions  of  existing  bridges,  '90, 3471, 3474. 
Commerce. 

Commercial  interests  affected,  '90,  3474. 
IfCirislation* 
Notices  served  upon  bridge  owners  as  to  alterations  required,  '90,  340. 


BRIDOES  (TWO  WAGON   BRIDGES,  AND  THE  SOUTHWESTERN  RAILROAD  BRIDGB) 

at  Eufaula  and  Fort  Gaines,  Oa«  and  Ala.— Across  the  Chatta- 
hoochee River. 

En§rineers« 

Engineer  in  Charge. 
Capt.  R.  L.  Hoxie.    Report,  '88,  2553. 
Plans. 

The  introduction  of  a  draw  of  suitable  width  with  sheer  booms  recommended  in 
each  case,  '88,  2553. 


BRIDGE  across  the  Chicagro  River  at  Canal  street,  Ghican^Oy 

MMMm 

Enirfneers. 

Chief  of  Engineers. 
Report,  '91,  436. 

Board  of  Engineers. 
Convened  by  S.  O.  No.  39,  to  examine  and  report  upon  bridge  across  the  Chicago 
River  and  Canal  street.  The  Board  recommended  (1)  the  removal  of  the 
present  pivot  pier,  the  protection  wings  or  bridge  rests,  and  all  the  adjuncts  to 
the  existing  construction  now  obstructing  navigation;  (2)  the  postpone- 
ment of  further  construction  until  the  river  shall  have  been  so  widened  as  to 
provide  for  the  full  opening  of  the  south  draw;  (3)  that  provision  be  made 
when  the  bridge  is  restored  for  maneuvering  it  by  steam  power,  '91,  3864. 
(Majs.  Ludlow  and  Davis  and  Capt.  Marshall.) 


BRIDGE  (RAILWAY)  at  Hudson  Tity,  W^is.— Across  Lake  Saint  Croix. 
BRIBGE  (highway)  at  Dnrand,  UTis.— Across  the  Chippewa  River. 

En§rineers. 

Engineer  in  Charge. 
Maj.  C.  J.  Allen.    Report,  '88,  2637. 
Plans. 

Maj.  Allen  reports  that  sheer  booms  should  be  placed  to  assist  vessels  in  passing 
the  spans,  '88,  2637. 
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BRIDGES  (TWO  WAGON)  near  Cieneva  and  below  Newton,  Ala«-~^ 

Across  the  Choctawhatcuui  River. 

EngriiK^ers. 

Enginkru  in  Charge. 
Capt.  R.  L.  Hoxie.    Report,  *88,  2553. 
Plans. 
Capt.  HOxie  reports  that  both  bridges  mast  be  removed  if  river  improvements 
are  oarried  ont,  '88,  2553. 


BRIDGES    at  IFilminirtont   Del.— Across  the  Christiana  and  ths 

Saint  Jones  rivers. 

Eng^ineers. 

Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent.    Report,  '88,  2538, 2659. 
Plans. 
Mr.  Smith  reported  that  the  draw  of  the  Christiana  Bridge  should  be  worked  by 
steam  or  some  mechanical  power,  and  that  turning  machinery  should  be  put 
in  both  bridges  over  the  Saint  Jones  River,  '88,  2538, 2660. 


BRIDGES  of  the  New  York,  New  Raven  and  Hartford  B.  R. 

Co. — (1)  At  Cos  Cob,  Conn.;  (2)  Bridgeport,  Conn.;  (3)  the  Housatonic 
River,  Conn.;  (4)  New  Havkn,  on  the  Quinnipiac  River,  Conn.;  (5)  Mii>- 
dletown,  on  the  connecticut  river,  conn. ;  (6)  the  city  buu>ges  at 
Bridgeport;  (7,8)  the  City  and  the  Tomlinson  bridges  at  New  Haven, 
Conn. 

Commerce. 

Protests  of  coihmercial  interests  against  bridges  2, 4, 5, 7,  and  8,  '88,  2535, 2537. 
Engineers. 
Engineer  in  Charge. 
Lieut.  Col.  W.  McFarlaud.    Report,  '88^  2532. 
Plans.  « 

Lieut.  Col.  W.  McFarland  proposed  to  widen  the  clear  way  at  bridges  3  and  5  by 
removal  qf  certain  uuder- water  portions  of  the  piers;  to  require  the  introduc- 
tion of  draws  at  bridges  4  and  7,  and  the  widening  of  the  existing  draw  at 
bridge  8,  and  to  secure  a  more  expeditious  opening  and  closing  of  the  draws 
at  bridges  1  and  2  by  the  application  of  steam  power,  '88;  2532, 2534. 


BRIDGE  at  Detroit,  ITIIcli.— Across  the  Detroit  Rivbb. 

Engrineers. 

Chief  of  Enginkkrs. 

Report,  '90,  3456. 
Board  of  Engineers. 
Convened  at  Detroit,  Mich.,  July  19, 1889,  by  S.  O.  No.  15,  to  report  upon  the  prac- 
ticability aud  necessity  of  a  bridge  over  Detroit  River  at  Detroit.    The  Board 
reported  the  construction  of  such  a  bridge  feasible,  and  of  the  projects  sub- 
mitted to  them  recommended  that  for  a  high  bridge.    (See  description  No.  2 
on  p.  3460.)    Report,  '90,  3456,  3463.    (Col.  Poe  and  M^js.  Allen  and  Adams.) 
Commerce. 
Shipping  interests,  '90,  3457. 


BRIDOi:S  of  the  Norfolk  and  UTestern  R.  R.  Go.  at  Norfolk, 

Ya.— Across  the  Eastern  and  Southern  branches  of  Euzabeth  Rlvkr, 
Va. 

Eni^ineers. 

Engineer  in  Charge. 
Capt.  F.  A.  Hinman.    Report,  '88,  2542, 2543, 2622. 
Plans. 
Details  of  modification  of  bridge  as  proposed  by  the  railroad  company,  '88,  2628. 
Corresi)oudence  in  relation  thereto,  '88,  2624-2628.    Present  draw  opening  too 
narrow  and  badly  located.    Draw  ox>ening8  should  be  60  feet  wide  ana  relocated 
at  the  deep  channel,  '88,  2543. 
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BRIDOES  at  Charleston,  fir.  Va*  (suspension  wagon  bridgb  and  Omo 

CiBNTKAL  R.  R.  Bridge). —AcAoss  the  Elk  Rivbb. 

En||[ineer8. 

Engineer  in  Charge. 
Lieat.  Col.  W.  P.  Craighill.    Report,  '68,  2570. 
Plans. 

DeBcription,  '88,  2572. 

In  yiew  of  the  nature  of  the  present  navigation  and  the  limited  improvement 
undertaken  by  the  United  States,  Lieut.  Col.  Craighill  did  not  consider  any 
action  necessary  in  regard  to  these  structures,  '88,  3574. 


BRIDGE  (WAGON)  at  Drayton,  Ga«— Across  the  Funt  Rivbb. 

Enirineers. 

Engineer  in  Charge. 
Capt.  R.  L.  Hozie.    Report,  '68,  2552. 
Plans. 
Capt.  Hoxie  recommends  the  insertion  of  a  draw  of  suitable  width,  *88,  2652. 


BRIDOE  or  the  Old  Colony  R,  R.  Co,  at  Boston,  Mass.— Across 

Fort  Point  Channel. 

Enirtne^rs. 

Engineer  in  Charge. 
Maj.  C.  W.  Raymond.    Report,  '88,  2627. 
Plans. 
M^j.  Raymond  reports  that  the  interference  with  free  navigation  is  caused  by  the 
delay  in  opening  the  draws,  duo  to  the  great  number  of  passing  trains,  and 
that  no  alteration  of  the  bridge  is  necessary,  '88,  2527. 


BRIDGE  of  the  New  ¥ork  and  New  Enffland  R.  R.  Go.  at 
Boston,  mass.— Across  the  Fort  Point  Channel. 

Eni^lneers. 

Engineers  in  Charge. 
Maj.  C.  W.  Raymond.     Report,  '88,  2527. 
Lieut.  Col.  G.  L.  Gillespie.     Report,  '88,  2608. 
Plans. 
Maj.  Raymond  proposed  to  widen  the  draw  openines  to  a  least  width  of  42^  feet 

and  to  change  the  direction  of  the  draw  pier,  '88,  2527. 
Lieut.  Col.  Gillespie  reported  that  to  provide  for  the  projected  increase  in  channel 
depth  the  existing  pivot  pier  would  have  to  be  reconstructed  with  draw 
openings  of  43  feet,  '88,  2609. 


BRIDGES  across  the  Fox  River  and  the  Portaire  €anal,  ITls. 

Eni^lneers. 

Engineer  in  Charge. 
Capt.  W.  L.  Marshall.    Report,  '88,  2579. 
Plans. 

List  of  bridges  obstructing  the  river  and  the  canal;  remedies  or  modifications  pro- 
posed by  Capt.  Marshall,  '88,  2578. 
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BRIDGE  of  the  ]!Ii«soari  Pacific  R.  R.  Co.—Across  thb  Gasconadx 

RIVEK,  Mo. 

Engrineers. 

Engineer  in  Charge. 
Maj.  A.  M.  Miller.    Repoit,  '88,  2559. 

Plans. 

Description  of  tho  bridge,  '88, 2559.  M^j.  Miller  reports  that  the  drawspan  should 
be  made  operative  and  a  gaide  pier  built  above  and  below  the  pivot  pier,  *88, 
2559. 


BRIDOE  of  the  IVilminipton,  Columbia  and  Augrusta  R*  R«  €o«, 
1^(1  miles  above  Georgetown,  S«  €.—Across  the  Great  Pedes  River. 

Eniirineers* 

Engineer  in  Charge. 
Capt.  W.  H.  Bixby.    Report,  '88,  2547. 

Plans. 

Capt.  Bixby  recommends  the  provision  of  snitable  fenders  at  both  ends  of  the 
draw  openings  of  the  bridge,  extending  100  feet  above  and  below  the  bridge, 
'88,  2547. 


BRIDGES  across  the  Harlem  River,  New  ¥ork  City. 

Enirineers. 

CiiiKF  OF  Engineers. 

Report,  '90,  344. 
Board  of  Engineers.  ^ 

Convened  at  New  York  City,  June  19,  1890,  by  S.  O.  No.  25,  to  report  npon 
alleged  obstruction  of  navigation  by  certain  bridges  over  the  Harlem  River. 
The  Board  recommended  increasing  the  clear  headway  of  the  Third  and  Fourth 
Avenue  bridges  to  24  feet  above  high-water  level,  '90, 3487.  (Cola.  Abbot  and 
Comstock  and  Lieut.  Col.  Gillespie.) 
Commerce. 

Commercial  interest  involved,  '90,  3486. 
EiCirislation. 
Notice  served  as  to  alterations  required,  '90,  344. 


BRIDGE  (iiighwat)  at  Stratford,  Conn.— Across  thb  Housatonio  Rivbr. 

Engineers. 

Engineer  in  Charge. 
Lieut.  CoL  D.  C.  Houston.    Report,  '88.  2611. 

Description,  '88,  2612. 

Lieut.  Col.  Houston  recommends  that  the  fifth  and  sixth  spans  be  made  draw- 
spans,  '88,  2612. 


BRIDGE  across  the  Hudson  River  at  New  York  City. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  433. 
Board  of  Engineers. 
Convened  to  consider  and  report  upon  plan  of  bridge,  '91,  3853.    The  Board 
recommended  that  the  clear  headway  at  the  middle  of  the  span  above  high 
water  of  spring  tides  be  increased  in  the  plans  to  not  less  than  150  feet,  '91, 
3859.    (Cots.  Abbot,  Comstock,  and  Honstou,  and  Lieut.  Col.  Gillespie.) 
Leirislation. 
Bridge  authorized  by  act  of  July  11,  1890;  requirements  of  the  act,  '91,  3853. 
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BRIDGES  across  the  Kentucky  River,  Ky. 
Engineers. 

GUIKF  OF  ENGINEBRS. 

Report,  '90p  342.  • 

Engineer  in  Charge. 
Capt.  J .  C.  Post.    Report,  '88,  2574. 
LefTislation. 

Notice  served  aa  to  alterations  reqaired,  '90,  342. 
Plans. 
Location  and  dimensions  of  bridges  crossing  the  improved  portion  of  the  Kentacky 

River,  '88,  2574. 
Bridge  at  Worthville  and  two  at  Frankfort  restrict  navigation,  and  Capt.  Post 

recommends  that  they  be  raised  or  rebnilt,  '88,  2575, 2576. 


BRIDGE  at  IVorth  Hero,  Tt.— Across  tiie  Lake  Cuamplain  Channel. 

Engineers. 

Chief  of  Engineers. 
Report^  '90,  336. 
Plans. 

Plans  submitted  and  approved  July  2, 1889,  '90,  330. 


BRIDGE  at  Parke rsbnrg,lir.  Va«— Across  the  Little  Kanawha  River. 

Engineers. 

Engineer  in  Charge. 
M^j.  J.  C.  Post.    Report,  '88,  2649. 
Plans. 

The  bridge  destroys  a  former  landing  of  Ohio  River  steamers,  and  prevents  the  ase 
of  the  mouth  of  the  river  us  an  ice  harbor,  '88,  2649. 


BRIDGE    (COUNTY)   at    Parkerjburg,   W.   Va.— Across   the    Little 

Kanawha  River. 

Engineers. 

Engineer  in  Charge. 
Capt.  J.  C.  Post.    Report,  '88,  2577. 
Plans. 

Description,  '88,  2577. 

Capt.  Post  recommends  that  it  be  converted  into  a  drawbridge  by  building  a  mid- 
dle pier,  '88,  2577. 


BRIDGES  (North  Pacific  R.  R.  Bridge  and  wagon  rridor)  at  Portland, 

Oreg. — Across  the  Lower  Willamette  River. 

Engineers. 

Engineer  in  Charge. 
Capt.  C.  F.  Powell.    Report,  '88,  2593. 
Plans. 

Capt.  Powell  reported  both  structures  a  menace  to  navigation  and  considered  that 
both  should  be  wholly  removed,  '88,  2593. 


BRIDGEiS  across  liUmber  River,  IV*  €• 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  343. 
legislation. 

Notices  served  as  to  alterations  requiredj  '9Q,  343* 
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BKIDOl:  of  the  ttamoille  Valley  Extension  B.  R«  €o«— Across  > 

MissiSQUOY  Bay,  Vt. 

Eniftneers.  I 

Chibf  of  Kngikkbbs.      • 

Report,  '90,  343. 
Engineer  in  Charge. 
Mflii.  M.  B.  Adams.    Report,  *88,  2652. 
Plans. 
Maj.  Adams  recommends  the  removal  of  the  bridge,  it  being  no  longer  in  use  and 
being  a  great  obstraction  on  account  of  the  narrowness  of  the  draw,  '88^  2652. 
Legislation. 
Notice  served  as  to  alteration  required,  '90,  344. 


BRIDGE  (CITY)  at  lia  Crosse,  HTIs.— Across  the  Mississippi  Rivse.   ' 

Eni^ineers* 

Chief  of  Engineers. 
Report,  '90,  336. 

Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  September  30, 
1889,  '90,  336. 


BRIDOES   across  the    Mononirahela,   Allcfrheny,   and  at  the 

lower  end  of  the  mnskingum  rivers. 

Engineers. 

Engineer,  in  Charge. 
Lieut.  Col.  W.  E.  Merrill.    Report,  '88,  2566. 
Plans. 

Tabular  statement  of  all  bridges,  with  dimensions  thereof,  over  the  navigable  por- 
tions of  the  Monongahela  and  Allegheny  rivers,  '88,  256(i,  2r>(>8. 
Bridges  on  the  Monongahela  and  Allegheny  requiring  modification,  '88,  2567, 2569. 


BRIDGE   across  the  Mississippi  River  at  or  near  New  Or- 
leans, lia. 

Engineers. 

Chief  of  Engineers. 

Report,  '90,  3153.  . 
Board  of  Engineers. 
Convened  at  New  Orleans.  La.,  .Fune  14, 1890,  by  S.  O.  No.  29,  to  report  upon  the 
erection  of  a  high-level  brirlge  across  the  Mississippi  near  New  Orleans.    The 
Board  reported  that  no  bridge  should  be  built  at  or  below  the  city,  but  that 
one  could  be  built  above  the  city  without  serious  obstruction  to  uavii^ation, 
'90,  3454.    (Col.  Comstook,  Lieut.  Col.  Suter,  Majs.  Ernst  and  Allen,  and  Capt. 
Kingman. 
Commerce. 
Commeroial  interests  affected,  '90,  3455. 


BRIDOES  across  the  Mississippi  River  ahove  and  below  IVew^ 

Orleans,  £<a. 

Ensrineers. 

Chief  of  Engineers. 

Report,  '90.  3450. 
Board  of  Encuneers. 
Convened  iit  Now  Orleans,  La.,  November  90, 1889,  by  S.  O.  No.  47,  to  report  upon 
the  question  of  the  erection  of  bridges  across  tlio  Mi88iftKip])i  above  and  below 
New  Orleans.     The  Board  reported  that  any  bridge  across  this  portion  of  the 
river  would  be  an  obstruction,  and  that  but  one  bridge  was  needed  for  rail- 
way ])urj)08es  at  New  Orleans,  and  that  should  be  located  above  the  city,  '90, 
3457.    (Col.  Comstock,  Maj.  Allen,  and  Capt.  Kingman.) 
Commerce. 
Commercial  interests  involved.  '90.  3451. 
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BBIBC^S  croMini;  the  nississippi  Biver« 

Enirineers. 

Chief  of  Enginbebs. 
Report,  *90,  338. 
I^eirislatlon. 

Act  of  Anenst  11, 1888,  proTiding  for  alteration  of  stmctnres  impeding  navigatiQii, 

'90,^. 
Notice  served  npon  various  bridge  owners,  requiring  alterations,  '90^  330. 


BBIBOB  of  the  Ifluscatine  Brid|i:e  Co.,  at  Ifliiscatlne,  Iowa«^ 

Across  the  Mississippi  Rivsb. 
* 
Enifineers. 
Chief  of  Enoinebbs. 
Report,  '90,  336. 
Plans* 
Plan  and  location  submitted  by  the  company,  and  approved  by  Secretary  of  War 
Jane  11, 1889,  '90,  336. 


BBIBOB   Of   the   I^yons    and    Fnlton  Bridge  Co.,  at   I«7on«, 

Iowa*— Across  thx  BIississippi  Rivxb. 

Eni^ineers* 

Chief  of  Engineers. 
Report,  '90,  337. 
Plans. 
Plan  and  location  submitted,  and  approved  by  Secretary  of  War  April  22, 1890, 
'90,  388. 


BBIBOB  (ciTT)  at  Bfehraska  City,  Nehr.— Across  the  Missouri  Ritsb. 

Engineers. 

Chief  of  Enoinrers. 
Report,  '90,  337. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  April  3»  1890, 
'90,  337. 


BBIBOE  of  the  IVebraska  Central  B.  B.  Co.  at  Omaha,  IVebr.^ 

Across  the  Missouri  River. 

Enirineers. 

Chief  of  Engineers. 
Report,  '90,  337. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  February  27. 
1890,  '90,  337. 


BBIBOB  of  the  St.  fronts,  Keoknk  and  Northwestern  B.  B.  Co. 
at  Bellefontalne  Bluflfs,  Ho.— Across  the  Missouri  River. 

En^neers. 

Chief  of  Engineers. 
Report,  '90,  337. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  December  31, 
1889,  '90,  337. 
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BRIDGE  of  Che  Pacific  Short  Une  Brldg^e  Co.  at  Sioux  €ity, 

Iowa.— Across  the  Missouui  Rivke. 

Eosineers. 

Chief  of  Engineers. 
Report,  '90,  338. 
Plans. 
Plan  and  location  submitted,  and  approved  by  Secretary  of  War  Jane  26, 1880, 
'90,  338. 


BRIDOE  over  Marderer's  Creek,  If«  T* 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  342. 
lie^isiation. 

Notice  served  as  to  alterations  required,  '90,  342. 


BRIDGE  (county)  at  Zanesville,  Ohio.— Across  the  Muskingum  River. 

Enfi^ineers. 

Chief  ^OF  Engineers. 
Report,  '90,  336. 
Plans. 
Plans  and  location  submitted,  and  approved  by  Secretary  of  War  August  5, 1889, 
'90,  336. 


BRIDGES  across  the  Rluskingruni  River,  Ohio. 

En§rineers. 

Chief  of  Engineers. 
Report,  '90,  341. 
I^ef^islation. 

Notice  served  as  to  alterations  required,  '90,  SIL 


BRIDGES  of  the  Richmond  and  Danville  R.  R.  Co.— Across  the 
Pamunkey  River,  Va.,  and  at  li¥hite  House,  and  the  Alexandria, 
and  Frcdcrickshurg^  R.  R.  Co.— Across  the  Mabsco  Creek,  Va. 

Enifineers. 

Engineer  in  Chauge. 
Mr.  8.  T.  Abert,  U.  S.  agent.    Report,  '88,  2621. 
Plans. 
Mr.  Abert  reports  that  the  complaint  in  both  cases  is  that  the  draw  is  too  narrow, 
and  that  vessels  in  passing  are  swept  against  the  sides  thereof,  '88,  2621. 


BRIDGE   of  the   Atlantic   and   North   Cnrolina  R.  R.  Co.  at 

Kingston,  N.  C. -Across  the  Neuse  River. 

Engineers. 

Engineer  in  Charge. 
Capt.  Bixby  reported  the  bridge  no  obstruction  to  navigation,  '88,  2545. 


BRIDGE   of  the  ITilmington   and    UTeldon   R.  R.  Co.,   near 

Goldshoro,  N.  C. — Across  the  Neuse  River. 

Plans. 

Capt.  Bixby  recommended  that  the  bridge  be  permitted  to  remain  in  its  present 
condition,  provided  the  owners  would  clear  away  the  obstructing  portion  of 
the  old  pier  beneath,  '88,  2545. 
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BRIOOE  of  the  l¥lliiiinston,  Columbia  and  Auirusta  R*  R* 
Co«9  above  HFllmini^ton^  HT.  €•— Across  North  East  Cape  Fear 
River. 

Plans. 

Capt.  Bixby  reoommends  the*reinoval  of  a  snnken  pier  obfltmoting  the  draw,  at 
the  ex])en8e  of  the  United  States,  and  that  the  railroad  company  be  required 
to  provide  suitable  fenders  for  the  draw  opening,  '88,  2547. 


BRIDGES  of  the  East  Tennessee,  VlriTlnla  and  Georgia  R.  R., 
above  Hawkinsville  and  below  Macon,  Ga«— Across  ths'  Ocuul- 
GKE  River. 

En^neers. 

Chief  of  Engineers. 

Report,  '90,  343. 
Engineer  in  Charge. 
Capt.  R.  L.  Hozie.    Report,  *88>  2562. 
Plans. 

Capt.  Hoxie  recommends  the  insertion  of  60-foot  draws  in  each  bridge,  '88,  2552. 
Xiegislatlon. 
Notices  served  as  to  alterations  required,  '90,  343. 


BRIDGE  of  the  Central  R.  R.  above   Dublin,  Ga.— Across  the 

Oconee  River. 

Eng^ineers. 

Engineer  in  Charge. 
Capt.  R.  L.  Hoxie.    Report,  '88,  2552. 
Plans. 
Capt.  Hozie  recommends  the  insertion  of  a  draw  with  60  feet  clear  span,  '88,  2552. 


BRIDGE  across  the  Oconee  River*  Ga. 

En^neers. 

Chief  of  Engineers. 
Report,  '90,  344. 
liCiTlslation. 

Notice  served  as  to  alterations  required,  '90,  344. 


BRIDGE  of  the  ITheeUnv  Bridge  Co.  at  l¥heelinff,  W.  Ta.-- 

Across  the  Ohio  River. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  336. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  October  26, 1839. 
'90.  337. 


BRIDGES  of  the  UTest  Virginia  and  Ironton  R.  R.  Co.  below 

Ceredo,  \¥.  Ta.— Across  the  Ohio  River. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  337. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  December  24, 1889, 
•90,337. 
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BRIDOli  of  the  liOulsvUle  and  Jeffersonvllle  Biidire  €0.9 
between  JLonlsvilley  ULy^  and  Jeflfersonville,  Ind.— Acbosa  tus 
Ohio  Rivbr. 

Plans. 

BooommendfttioDB  by  Board  of  EDginoeny  '90,  335.    Modlflod  plan  submitted  by 
the  company,  and  approved  by  Secretary  of  War  January  29, 1890,  '90,  336. 


BRIDOES  crossing  the  Ohio,  the  Monouvahela,  the  Alleirheny, 
the  MnsUnffnaif  the  Biy  Sandy,  the  Onyandotte,  the  Uttte 
Kanawha,  and  the  BuchLhannon  fivei*« 

Enirineers* 

Enoinxsr  in  Charoe. 

Lient.  Col.  W.  £.  Merrill.    Eeport,  '88»  2673. 
Assistant. 
Lient.  L.  Beach.    Report,  '88,  2677. 
Plans. 
List  of  bridges,  with  location,  dimensions,  and  channel  span  in  the  clear,  on  the 
Ohio,  '88,  2073;  Ihe  Monongahela,  '88,  2674;  the  Allegheny,  '88,  2675. 


BRIDGE   between   EiOulsville,  Ky.,   and  JeflersonTille,  Ind.— 

Across  thk  Ohio  River. 

Enirineers. 

Chief  or  Engineers. 

Report,  '90,  3467. 
Board  of  Engineers. 
Convened  at  Lonisville,  Ky.,  September  14, 1889,  by  8. 0.  No.  34,  to  report  on  plans 
and  location  of  proposed  britlffe.    The  Board  recommended  that  the  proposed 
bridge  be  located  at  or  above  Wall  street,  with  two  channel  spans  of  600  feet 
in  the  clear,  '90,  3470.    (Col.  Comstock,  Lient.  Col.  Snter,  and  M%|.  Allen.) 

Commerce. 

Commercial  interests  involved,  '90,  3460. 


BRIDGE  at  Providence,  R.  I.—Across  the  Pawtuckbt  Rtveb. 

Engineers* 

Engineer  in  Charge. 
Lient.  Col.  G.  H.  EUiott.    Report,  >88»  2528. 
liegislation. 

Act  of  State  legislature,  January,  1883,  requiring  the  reconstruction  of  the  bridge 
with  a  swing  draw,  with  openings  on  each  side  of  80  feet,  '88,  2529. 
Plans. 
New  bridge  in  process  of  construction,  '88,  2529. 


BRIDOE  of  the  Boston  and  Providence  B*  R*  Co.— Across  the 

Pawtucket  River. 

Engrineers. 

Engineer  in  Charge. 
Lieut.  Col.  G.  H.  Elliott.    Report,  '88,  2529. 
Commerce. 

Obstruction  caused  by  the  bridge  to  commerce  of  Pawtucket,  '88,  2529. 
IjCffislation. 
Resolution  of  State  legislature,  May  29,  1884,  appointing  a  committee  to  report 
upon  bridges  obstructing  the  river,  '88,  2530. 
Plans. 
Description  of  the  bridge,  '88,  2529.    Lieut.  Col.  Elliott  reported  the  available 
draw  opening  too  narrow  and  considered  that  there  should  be  two,  '88^  2530. 
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BRIBGE9    crosflingr    the    Petit    Jean,   Caclie,   Saint    Francis, 

Aricansas*  Satinet  and  Potean  riven* 

Engineers. 

Engineer  in  Chaboe. 
Capt.  H.  S.  Taber.    Report,  '88,  2635. 
Plans* 
Capt.  Taber  reports  that  all  of  these  bridges  interfere  with  a  present  or  prospeetive 
improyement  of  the  streams  caused  by  them,  '88,  2635. 


liONO  BBIDOE  at  DTasiiingtony  B*  €*— Across  the  Potomao  River 

Engineers* 

Engineer  in  Charge. 
M%j.  P.  C.  Hains.    Report,  '88,  2689. 
Plans* 

Condition  of  the  bridge  in  1884.    An  obstruction  to  the  further  improvement  of 
the  Potomao  River,  '88,  2539. 


BBIBOE  (Aqueduct)  at  IVashington,  B*  €*— Across  the  Potomac  River. 

Engineers* 

Enoinebr  in  Charge. 
MaJ.  P.  C.  Hains.    Report,  '88,  2541. 
Commerce* 

The  bridge  an  obstruction  to  the  commercial  interests  of  tbe  river,  '88,  2541. 
Plans* 
Referred  to  Ma}.  Hains  for  examination  and  report.    Recommended  that  the  use 

of  the  bridge  as  an  aqueduct  be  discontinued,  and  that  a  draw  be  provided. 

'88,  2641. 


BBIBGE  (IN  process  of  construction)  at  Bntte  Citjf  Cal*— Across 

the  Sacramento  River. 

Engineers* 

Engineer  in  Charge. 
Capt.  A.  H.  Payson.    Report,  '88,  2653. 
Plans* 

Capt.  Payson  reports  that  the  bridge,  if  built  at  the  locality  contemplated,  will 
form  a  serious  obstruction  to  navigation,  '88,  2652. 


BBIBOE  across  the  Saint  Francis  River,  Ark* 

Engineers* 

Chief  of  Engineers. 
Report,  '90,  342. 
I^egislation* 

Notice  served  as  to  alterations  required,  '90,  342. 


BBIBOE   (railway)  near  Saint  Joseph,  IHicli*— Across  the  Saint 

Joseph  River. 

Engineers* 

Engineer  in  Charge. 
Capt.  D.  W.  Lockwood.    Report,  '88,  2585. 
Plans. 
Description  of  the  bridge^  '88,  2585.    Capt.  Lockwood  proposed  to  replace  the 
existing  south  draw  with  a  pivot  draw  having  clear  openings  of  100  feet,  '88, 
2doo* 
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BRIDGE  of  the  Chlcajro  and  UTest  Michliraii  B.  R.  Co.— Across 

THE  Saint  Joskph  Rivbk,  Mich. 

Engineers. 

Chirf  of  Engineers. 
Report,  '90,  340. 

lieglslaUon. 

Notice  seryed  apon  the  company  as  to  required  modifications,  '90,  341. 


BR1BOE  from  Orassy  Point,  Minn.— Across  thb  Saint  Louis  Biver. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  342. 
Ijegislation* 

Notice  served  as  to  required  alteration,  '90.  843i 


BBIBOE  of  the  Northeastern  R«  R.  Co.— Across  the  Santbe  Rivxr, 

S.  C. 

Engineers. 

Engineer  in  Charge. 
Capt.  W.  H.  Bixby.    Report,  '88,  2548. 
Plans. 

Capt.  Bixby  recommends  that  the  drawspan  openings  of  the  bridge  be  provided 
with  suitable  fenders,  '88,  2548. 


BRIBOES  across  the  Schuylkill  River  at  Philadelphia,  Pa., 
the  Rancocas,  N.  JT.,  the  Raccoon,  IV.  J.,  the  Salem,  IV.  J.,  the 
North  Branch  of  the  Susquehanna,  Pa.,  the  thoroughfare 
hetween  Cape  ]flay  and  Oreat  Bay  at  Atlantic  City,  N.  J.,  and 
across  Frankford,  Pensauken,  H^oodhury,  Jllantna,  Barhy, 
Ridley,  and  Chester  creeks,  N.  J. 

Engineers. 

Enoinrer-in-Charge. 
Lieut.  Col.  H.  M.  Robert.    Report,  '88,  2612. 
Plans. 
Description,  '88,  2612. 


BRIBOES  (TWO  railroad  and  five  county  bridges) — Across  the  South 

FonKED  Deer  'River,  Tbnn. 

Engineers. 

Engineer  in  Charge. 
Capt.  E.  Bergland.    Report,  '88,  2554. 
Plans. 

Capt.  Bergland  recommends  the  removal  of  such  of  the  bridges  as  are  unused,  and 
the  insertion  of  draws  in  the  others,  '88,  2554. 


BRIBOES  at  IVilmington,  Bel.,  across  Christiana  River;  at 
V¥atsons  Island,  Md.,  across  the  Susquehanna  River  t  heloMr 
Pocomoke  City  across  the  Pocomoke  River,  Md.,  and  across 
the  inland  ivaterway  from  Chincoteagne  Bay,  va«,  to  Beia- 
Mrare,  near  LiCives,  Bel. 

Engineers. 

Engineer  in  Charge. 
Mr.  W.  F.  Smith,  U.  S.  agent.    Report,  '88,  2617,  2619. 
Plans. 
Description  of  the  bridges  and  of  the  interference  with  navigation  caused  thereby, 
'88.  2617.  2619. 
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BRIOG£   between   Somerset  and   Fall  River.— Across  Taunton 

RiVKR,  Mass. 

Engrineers. 

Chief  of  Knginrers. 

Report,  '90,  340. 
Engineer  in  Charge. 
Maj.  W.  R.  Livermore.    Report,  '88,  2659. 
Plans- 
Mi^.  Livermore  recommends  placing  tbe  draw  protection  parallel  to  the  current, 
and  increasing  the  draw  opening,  '88,  2659. 
I«effislation. 
Notice  served  as  to  alterations  required,  '90,  340. 


BRIDGES  (FIVE)  crossini:  the  Tennessee  River  at  Florence,  Ala*, 
Decatur,  Ala.,  Bridgeport,  Ala.,  Jolinsonvillef  Tenn.,  and  Gil- 
bertsviDe,  Ky. 

Engineers. 

Engineer  in  Charge. 
Lient.  Col.  J.  W.  Barlow.    Report,  '88,  2638. 

Plans. 

Lient.  Col.  Barlow  reported  that  the  interests  of  navigation  required  the  abate- 
ment or  material  modification  of  the  Florence  Bridge,  and  that  the  drawspans 
of  the  bridges  at  Bridgeport,  Johnsonville,  and  Gilbertsville  should  be  enlarged 
to  150  feet  m  the  clear,  '88,  2640. 


BRIDGE  of  tbe  Tennessee  midland  R.  R.  Co.  at  Perryville, 

Tenn.— Across  the  Tennrsseb  River. 

Enfyineers. 

Chief  of  Engineers. 
Report,  '90,  336. 
Plans. 

Revised  plan  and  location  submitted,  and  approved  by  Secretary  of  War  August 
21,  1889,  '90,  836. 


BRIDGES  of  the  Memphis  and  Charleston,  the  Nashville, 
Chattanooga  and  St.  Louis,  and  I  he  Chesapeake,  Ohio  and 
Southivestern  Railroads,  crossing  the  Tennessee  River  at 
Florence,  Ala.,  Johnsonville,  Tenn.,  and  Gilbertsville,  Ky. 

Engineers. 

Engineer  in  Charge. 
MaJ.  W.  R.  King.    Report,  '88,  2562. 
Flans. 

MaJ.  King  recommends  the  removal  and  relocation  of  the  draws  in  th«se  bridges, 

'88,^63. 
Tabular  statement  of  bridges  on  the  Tennessee  and  Cumberland  rivers,  '88,  ^65. 


BRIDGES  across  the  Tennessee  River. 

Engineers. 

Chief  of  Engineers. 
Report,  '90,  339. 
Legislation. 

Notice  served  upon  the  East  Tennessee,  Virginia  and  Georgia,  and  the  Memphis  and 
Charleston  Railroad  Companies  as  to  required  alterations,  '90,  339. 
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BBIDOE  of  the  Mew  Orleans,  BTatcliez  and  Fort  Scott  B.  R. 
Co.  at  Daniels  Ferry,  Ija.— Across  Tknsaa  Bivbr. 

Ennrineers. 

Chief  of  £notnvrr8. 
Report,  '90,  337. 
Plans. 

Flan  and  location  submitted,  and  approved  by  Secretary  of  War  December  19, 1889, 
'90,  337. 


BBIOOE  in  Brunswick  County,  If.  C— Across  Town  Crkbk. 

Engineers. 

Engineer  in  Chargb. 
Capt.  F.  A.  Hinman.    Report,  '88,  2543. 
Plans. 
Capt.  Hinman  reports  the  bridge  a  county  road  bridge  without  a  draw,  and  recom- 
mends the  insertion  of  a  proper  draw  opening  or  the  removal  of  the  bridge, 
'88»2643.  * 


BRIDGE  (COUNTY)  across  Town  Creek,  N.  C. 

Plans. 

Capt.  Bizby  recommends  that  the  insertion  of  a  drawspan  of  40  feet  clear  be 
required,  '88,  2546. 


BBIDOE  (CITY)  at  lllichigran  City,  Ind.— Across  Trail  Crbbk. 

EuiPineers* 

Chixf  of  Enoinebrs. 
Report,  '90,  338. 
Plans. 

Plan  and  location  submitted,  and  approved  by  Secretary  of  War  Jnne  4,  1890, 
'90,  338. 


BRIDGES:  (1)  Main  JStreet  Bridge  at  La  Fayette;  (9)  I^ake 
Erie  and  IVestern  R.  R.  Bridve  at  I^a  Fayette;  (8)  Wabash, 
St.  liOUis  and  Pacific  R.  R.  Bridge  at  Attica;  (4)  Chicago  and 
Great  Southern  R.  R*  Bridge  at  Attica;  (5)  Indiana,  Bloom- 
ington  and  IVestern  R.  R.  Bridge  at  Covington,  and  Colum- 
bus and  St.  Eiouis  R.  R.  Bridge  near  IjO«U,  Ind«— Across  thb 
Wabash  River. 

Engineers. 

Enginber  in  Charge. 
M^j .  A.  M.  Miller.    Report,  '88,  2556. 
Plans. 

Mf^.  Miller  reports  all  these  bridges  complete  obstructions  to  steamboat  naviga- 
tion at  and  above  a  medium  stage  of  water,  and  recommends  the  insertion  of 
drawspans  over  the  high- water  channel,  of  60  feet  width  in  the  clear,  '88, 2557. 


BRIDGES  of   the    South    Carolina    R.   R.   and  UTilmington, 
Columbia  and  Augusta  R.  R«— Across  the  Watekee  Rivbr,  S.  G. 

Engineers. 

Engineer  in  Charge. 
Capt.  W.  H.  Bixby.    Report,  '88,  2548. 
IjCgislation. 

Use  of  South  Carolina  Railroad  Bridge  without  draw  authorized  by  State  acts  of 

1853  and  1858,  '88,  2548. 
Plans. 
Capt.  Bizby  reports  both  bridges  an  obstruction  to  navigation,  and  recommends 

that  the  insertion  of  suitable  drawspans  60  feet  in  the  clear  be  required.  '88, 

2548. 
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BBIDOES  croBslnff  the  Urabasb  and  White  rivers,  InO* 

Engineers* 

Chist  of  Enginebbs. 

Report,  '90,  341. 
Ekgikxbr  in  CHAKaX. 

Maj .  A.  Stickney .    JttfpoH,  'Sa  2647. 
Assistant* 
O.  L.  Petitdidier.    Report,  '88,  2647. 
Plans. 
List  of  bridees  withont  draws  and  forming  total  obstmotions  at  hifcl^  stages,  '88, 
2648.    Maj.  Stickney  recommenda  tbat  it  be  made  optional  with  the  bridge 
owners  whether  they  insert  a  draw  and  guard  pier  or  raise  their  bridges 
enough  to  obtain  20  feet  clearance  between  the  lower  cord  and  high- water 
mark,  '88»  2648. 


BBIDOES  (EvANSTiLLB  AND  Tkrrb  Haute  R.  R.  and  this  Evanbvillb  and 
Indianapolis  R  R.)  near  Beckers  Station,  and  above  the  month 
of  the  l¥est  Fork,  Ind.— Across  thb  Whitb  Rivbb. 

Enirlneers* 

Enginkbr  in  Chargb. 
Maj.  A.  M.  Miller.    Report,  '88,  2568. 
Plans. 
Description  of  the  bridges,  '88,  2558.    Draw  should  be  placed  in  the  ETansyille 
and  Indianapolis  Bridge,  and  the  location  of  the  draw  in  the  Evansyille  and 
Terre  Haute  Bridge  changed,  '88,  2558. 


BBIBOES    and    ferry   cables    across    the   Upper  WUlamette 

Blver,  Oreff. 

Engineers. 

Engineer  in  Charge. 
Maj.  W.  A.  Jones.    Report,  '88,  2590. 
Plans. 
List  of  localities  at  which  such  obstructionB  exist,  '88^  2690. 


BBIBOES  of  the  Florida  Southern,  the  Sonth  Florida,  and  the 
Florida  Ballroad  and  Navigation  Cos.,  across  the  ITlthlacoo- 
chee  Blver,  and  Florida  Southern  B.  B.  €o.'s  Bridge  across 
Pease  Blver. 

Engineers. 

Engineer  in  Charge. 
Lieut.  W.  M.  Black.    Report,  '88,  2630. 
Plans. 
Lieut.  Black  reports  that  these  bridges  will  have  to  be  provided  with  draws  if  an 
improTement  is  undertaken,  '88^  2631. 


BBOAD  AMD  SAI.UBA  BITEBS,  ABOTE  COIilJllIBIA,  S.  €•- 

Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  158. 
Engineer  in  Charge. 

Capt.  F.  v.  Abbot.    Report,  '89, 1203. 
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BROAD   AND   SALUDA  RIVERS,  ABOV£  C  I.  UMBIA,  S.  €.— 

Continued. 

Phystcal  Characteristics. 

Descriptions  of  the  locality,  '89,  1203. 
Plans. 
In  1889  Capt.  Abbot  did  not  consider  that  the  existing  commercial  requirements 
warranted  an  improvement,  '89,  1207. 
Sunreys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Abbot,  '89,  1203. 


BROAD  CREEKt  DEIi.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  84.) 

^rtatlons* 

188a-'8? $20,000 

1888 5, 000, '88,  750. 

1892 5,000 

Total 30,000 

List  of  appropriations,  '88,  750. 
Commerce. 

Beneficial  effects  of  improvement,  '91,  121.0. 
Contracts. 

1889.  F.  C.  Somers,  for  dredging,  at  20  cents  per  cubic  yard,  '89,  894. 
Bni^ineers. 

Chief  of  Engineers. 

Reports, '88,  94;  '89,  107;  '90,  98;  '91,  131. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1885-'—.    Reports,  '88,  750 ;  '89,  894 ;  '90,  933 ;  »91, 1209. 
Assistant. 
A.  Stierle.    Report.  '91,  1209. 
Operations. 
1887-'89.  No  operations,  '88.  750;  '89,  894. 
1889-'90.  19,987  cubic  yards  material  dredged,  '90,  933. 
Projects. 
By  Lieut.  Col.  Craighill,  1880,  for  the  formation  of  a  channel  60  feet  wide  and  7  feet 
deep  by  dredging  from  the  mouth  to  Laurel,  supplemented  by  wing  dams  and 
training  walls ;  estimated  cost,  $60,000,  '80,  641. 
In  1883  Col.  Craighill  considered,  after  an  aggregate  appropriation  of  $20,000,  that 
further  dredging  without  training  works  would  be  useless,  and  estimated  that 
$32,625  would  be  required  for  the  completion  of  the  project  involving  such 
works,  '83,  681. 
In  1891  Mr.  W.  F.  Smith  proposed  the  excavation  of  the  present  channel  between 
Laurel  and  Bethel,  Del.,  to  a  width  of  70  feet  and  a  depth  of  8  feet  at  mean 
low  water,  at  an  estimated  cost  of  $15,000,  '91,  1210. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 

Mr.  W.  F.  Smith,  '91, 1209. 
Maps. 
'91, 1210. 


BROAD  CREEK,  HID.— Examination  ov. 

Engrlneers. 

Chief  of  Engineers. 

Report,  '91,  132. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent.    Report.,  '91,  1231, 1223. 

A.SSI8TANT 

A.  Stierle.    Report,  '91,  1222, 1224. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1222. 
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BBOAB  GREEK,  MD.- Continued. 

Plans. 

By  Mr.  W.  F.  Smith,  1891,  for  improvement  of  the  creek  hy  excavation  of  a  7-foot 
low- water  channel  120  feet  in  width,  from  the  7-foot  depth  in  Pocomoke  Sound 
to  the  same  depth  in  Little  Annemessex  River,  involving  the  removal  of 
270,000  cnhic  yards  of  material  at  an  estimated  cost  of  $54,000,  '91,  1223. 
Surreys. 
Ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction  of  Ifr.  W.  F. 
Smith,  '91,  1223. 


BBOADKIIilV  BITEB9  BELi.~lMPRoyEMBNT;oF. 

(Continued  from  Vol.  II,  p.  85.) 

Appropriations. 

187a-'82 $25,000 

1888 10, 000, '88.  744. 

Total 35,000 

List  of  appropriations,  '88,  744;  '91,  1168. 
Contracts. 

1889.  American  Dredging  Company,  for  dredging,  at  7  cents  per  cubic  yard,  '90,  929. 
EniTineers. 
Chief  of  Engineers. 

Reports, '88.  90;  '89.  105;  '90.  96;  '91,  122;  '92,  123. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-^—.    Reporto, '88,  744;  '89,  890;  '90,  928:  '91, 
1167;  '92.955. 
Operations. 
1887--'89.  No  operations,  '88,  744 ;  '89,  891. 
188^'90.  20,972  cubic  yards  material  dredged,  '90,  928. 
1890>'91.  104,284  cubic  yards  material  dredged,  '91.  1167. 
1891-'92.  No  operations,  '92,  955. 
Projects. 
By  Col.  Macomb,  1881,  for  the  formation  of  a  river  entrance  below  junction  of 
Lewis  and  Broadkiln  creeks,  so  as  to  obtain,  by  dredging  and  construction  of 
a  deflecting  jetty,  a  channel  6  feet  deep  at  mean  low  water;  estimated  cost. 
$51,500,  '81,  782;  '91,  1167;  '92,  955. 


BRONX  RI¥ER,  N.  ¥•— Exabonation  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91.  94. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie.    Report,  '91,  949, 95L 

G.  W.  Kuhnle.    Report,  '91,  953. 
Physical  Characteristics. 

Description  of  the  river,  '91,  949. 
Plans. 

By  Lieut.  Col.  Gillespie,  1890,  for  improvement  of  the  river  by  widening  and  deepen- 
ing the  existing  channel  so  as  to  afford  a  navigable  channel  4  feet  deep  at  mean 
low  water  and  100  feet  wide  from  the  head  of  the  estnary  at  Strain  Place  to 
Barlow  street,  60  feet  wide  to  Dongan  street,  and  50  feet  wide  to  West  Farms, 
below  the  Bronx  Company's  Dye  Works.  Total  length  of  channel  If  miles, 
involving  the  removal  of  54,880  cubic  yards  of  material  at  an  estimated  cost 
of  $85,9S,  '91,  952. 

Surveys. 

Survey  ordered  by  act  of  September  19, 1890.  Mide,  1891,  under  direction  of  Lieut. 
CoL  Gillespie,  '91,  951. 
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BRODTNS  CREEK,  SAYVIIiLE,  If.  T«— iMPBOVKMsm  OV. 

Appropriations* 

mo $12, 000,  »91.  880. 

1893 5,000,  '92,  729. 

Total 17,000 

Cottimerce. 

Present  and  prospectiye  oommeroe  of  the  locality,  '90^  670. 
Contracts* 

E.  Bailey  &  Qmiti,  for  riprap  jetty  constraotion,  at  $2.80  per  ton,  '91,  8301 
Engrineers. 
Chief  of  Engineers. 

Reports,  '89,  71;  '90,  68;  '91,  79;  '92,  83. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1888-'—.    Reports,  '90,  669;  '91,  828;  '92,  727. 

Lieut.  J.  C.  Sanford.    Report,  '90,  669. 
Operations. 
1890-'91.  No  operations,  '91,  828. 

1891-'92.  492  linear  feet  of  west  Jetty  and  275  linear  feet  of  east  Jetty  completed, 
'92,  728. 
Physical  Ciiaracteristlcs. 

Description  of  the  locality,  '90,  669. 
Projects* 
By  Col.  Houston,  1889,  for  excavation  .of  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water  m>ni  the  6-foot  curve  in  the  hay  up  to  the  first  hand  in  the 
creek,  a  distance  of  1,850  feet,  at  an  estimated  cost  of  $46,000,  '90,  673;  '92, 728. 
Snnreys* 
Ordered  hy  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Col.  Houston, 
•90,  673. 


BRUNSWICK  HARBOR,  OA*— Improvkmsnt  OV* 

(Continued  from  Vol.  II,  p.  87.) 


Appropriations* 

183^ 


'87 $102,500 

1888 35,000, '88,  1047. 

1890 35, 000, '90,  1407. 

1892 27, 500, '92,  1282. 

Total 200,000 

List  of  appropriations,  '88,  1046;  '91, 1553. 
Commerce* 

Increase  in  business  fh>m  1880  to  1890,  '90, 1406. 
Contracts* 

1888.  P.  S.  Ross,  for  dredging,  at  21  cents  per  cubic  yard,  '89, 1267. 

1889.  C.  C.  Ely,  for  training- wall  construction,  at  $13,215,  '89,  1267. 

1891.  J.  F.  Gaynor,  for  training- wall  construction,  at  a  total  of  $21, 270,  '91, 1554. 
P.  S.  Ross,  for  dredging,  at  &i  cents  per  cubic  yard,  '91,  1554. 
Engineers* 
Chief  of  Engineers. 

Reports, '88,  142;  '89,  162,367;  '90,  146;  '91,  182,185;  '92, 179. 
Board  of  Engineers. 
Convened  at  Savannah,  Ga.,  April  1, 1889,  by  S.  O.  No.  30,  to  establish  harbor  lines 
in  Brunswick  Harbor.    Report,  '89,  1293.     (Capt.  Bixby  and  Lieut.  Carter.) 

Lieut.  O.  M.  Carter,  1886-^—.    Reports,  '88,  1044;  '89,  1263, 1292;  '90, 1404:  '91, 
1550;  '92, 1278.    ' 
Assistant. 
M.  P.  Paret.    Report,  '89, 1267. 
Operations* 
1887-'88.  No  operations  for  lack  of  fnnds,  '88, 1046. 
1888-^89.  50,796  cubic  yards  material  dredged;  2,319  cubic  yards  of  fasolnes  and 

369  cubic  yards  of  stone  placed  iu  training  wall,  '89,  1265. 
1889-'90.  29,096  cubic  yards  material  dredged ;  3,714  cubic  yards  brush  fiMoines 

and  619  cubic  yards  stone  placed  in  training  wall,  '90,  1406. 
1890-'91.  1,220  linear  feet  of  jetty  built,  '91,  1552. 
1891-^92.  49,324  cubic  yards  material  dredged,  '92,  1280. 
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BBUNSliriCK  HARBOR,  OA.— Continued. 

Projects. 

The  project  for  the  improvement  of  Bmnswick  Harbor,  as  proposed  by  Col.  Gill- 
more  in  1880,  and  modified  by  him  in  1886,  had  as  its  object  the  establishment 
and  maintenance  of  a  15-foot  low-water  channel  across  the  shoal  in  East  River. 
The  main  features  of  the  project  were  (1)  a  training  wall  projecting  from  the 
moat  easterly  point  of  Buzzards  Island  to  the  opposite  shore  of  Bly  the  Island ; 
(2)  a  low  dam  across  Turtle  River;  (3)  short  spur  dams  in  the  lower  part  of 
East  River;  (4)  dredging  in  the  vicinity  of  Trntli  River  Dam,  and  on  the  shoal 
in  the  lower  part  of  East  River.  The  cost  of  the  original  project  was  estimated 
at  $73,187,  and  as  modified  at  $190,000,  '90,  1404;  *91,  1551;  '92,  1279. 
Surveys. 

Made,  1890,  nnder  direction  of  Lieut.  Carter,  '90, 1407. 

Maps. 
'88, 1046;  '89, 1266;  '92,  Atlas,  58. 


BtrCKHAIVIVOlV  RITER,  "W.  TA.— iMPROVSMBirr  of. 

(Continued  from  Vol.  II,  p.  88.) 

Appropriations. 

l®4-'87 $3,000 

1888 1,600, '88,  1795. 

1890 1, 000, '90,  2280. 

Total 5,500 

List  of  appropriations,  '92,  2119. 
Commerce. 

Increase  in  lamber  ontpat  due  to  improvement,  '88, 1794. 
Engineers. 

Chikf  of  Ekoinsers. 

Reports,  '88,  229;  '89,  266;  '90,  240;  '91,  309;  '92.  295. 
Engineer  in  Chabge. 
Maj.  D.  W.  Lockwood,  1888-'—.    Reports,  '88, 1794 ;  '89, 1989 ;  '90, 2279 ;  '91, 2474 ; 
'92,  2119. 
Operations. 
1887-^88.  No  operations  for  lack  of  funds,  '88,  1794. 
1888-'89.  8,000  cubic  yards  of  rock  removed  from  the  channel,  '89,  1989. 
1889-'90.  1,106  cubic  yards  rock  and  5  log  jams  removed  £rom  the  channel,  '90, 2280. 
1890-'91.  No  operations,  '91,  2474. 

1891-92.  3,510  cubic  yards  stone  and  160  suaga  and  logs  removed  from  the  channel, 
'92.  2119. 
Projects. 
The  project  of  1884  contemplates  the  formation  of  a  rafting  channel  from  the 
Ijiree  Forks  to  the  town  of  Buckhannon,  a  distance  ot  24^  miles,  with  a 
width  of  30  feet  and  a  depth  of  2  feet  during  four  months  of  each  year,  '85,  291. 
After  an  expenditure  of  $4,500,  it  was  estimated,  in  1888,  that  $20,955  was 
necessary  for  completion,  '88,  1795. 


BlJFFAIiO  HARBOR,  IV.  T.— Improvemsnt  or. 

(Continued  from  Vol.  II,  p.  90.) 

Appropriations* 

182S-'87 $1,927,995.37 

1888 225,000.00,  '88,2054. 

1890 300,000.00,  '90,  2836. 

1892 300, 000. 00, '92,  2531. 

Total 2,752,995.87 

Commerce. 

Commerce  of  Buffalo,  '89,  2383. 

▲mount  of  grain  (flour  included)  delivered  in  New  York  City  by  various  routes 
during  Uieyear  ending  December  31, 1890,  '91,  2888. 
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BUFFALO  HARBOR,  N.  ¥•— Gontinned. 

Contracts. 

1888.  Williams  &  McConnell,  for  broken  atone^  at$l^  per  cubic  yard;  H.  Flem- 
ing, for  Portland  cement,  at  $2.09  per  barrel;  F.  O.  Norton,  for  natural  cement, 
at  $1.20  per  barrel,  '88,  2034. 

1889.  Union  Akron  Cement  Co.,  for  Portland  cement,  at  $2.45  per  barrel ;  Fox  A 
Hollo  way,  for  aancL  at  80  cents  per  cubic  yard;  D.  MoNaughton,  for  iron  moor- 
ings at  a  total  of  $1,852;  J.  M.  McCarthy,  for  recovering  concrete  blocks 
washed  off  the  breakwater,  at  $2  pei  block;  J.  Longprey&  Co.,  for  lurnishing 
and  driving  pine  piles,  at  $8  per  pile,  '89,  23S6. 

1890.  W.  £.  Carroll,  for  pebbles,  at  $1.40  ner  cubic  yard,  'dO,  2837.  J.  H.  Ross,  for 
Portland  cement,  at  $2.45  per  barrel;  Ira  Farnsworth,  for  broken  st.one,  at 
$2  per  cubic  yard ;  Fox  &  Holloway,  for  sand,  at  70  cents  per  cubic  yard, 
'90,  2837. 

1891.  J.  Donoelly,  for  breakwater  extension,  at  a  total  of  $66,271.16,  '91,  2884. 
Emil  Thiele,  for  Portland  cement,  at  $2.58  per  barrel,  '91,  2885.  D.  McNaugh- 
ton,  for  iron  moorings,  at  $65  per  mooring,  '91,  2886.  J.  B.  Donnelly,  for 
rubble  stone,  at  $1.16  per  cubic  yard, '91,  2886.  P.  G.  Straub,  for  broken  stone, 
at  $1.47  per  cubic  yard,  '91,  2886.  Fox  &.  Holloway,  for  sand,  at  90  cents  per 
cubic  yard,  '91,  2886.  J.  MacGregor,  for  pebbles,  at  $1.75  per  cubic  yard,  '91, 
2886. 

Engineers. 
Chibf  of  Engineers. 

Reports,  '88.  279;  '89,  330;  '90,  299;  '91,  375;  '92,  354. 
Board  of  Engineers. 
Convened  at  Buffalo,  N.  Y.,  December  21,  1888,  by  S.  O.  No.  69,  to  report  upon 
the  construction  of  a  plant  for  building  the  superstructure  of  the  Buffalo  Break- 
water.   First  report,  '89,  2388.    (Lieut.  Col.  King,  M^j.  Overman,  and  Capt. 
McC.  Derby.) 
Convened  at  Buffalo,  K.  Y. ,  March  6, 1889,  to  examine  and  report  upon  plant  for 
construction  of  new  breakwater  superstructure.    Second  report,  '89,  2391. 
(Lieut.  Col.  King,  MaJ.  Overm'an,  and  Capt.  Mahan^) 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,1886-'90.    Reports,  '88,  2028;  '89,  2861. 
Maj.  A.  Stickney,  1890-'92.    Reports,  '90,  2808;  '91,  2882. 
Maj.  E.  H.  Ruffner,  1892-'—.    Report,  '92,  2529. 
Operations* 
1887-88.  Repairs  to  south  pier  by  hired  labor;  750  linear  feet  of  breakwater  para- 
pet rebuilt  with  concrete  and  masonry  superstructure ;  repairs  to  breakwater 
and  boathouse,  '88,  2034, 2046. 
188^^89.  South  i)ier  repaired  by  hired  labor;   breakwater  reconstruction  con- 
tinued, and  manufacture  of  concrete  blocks  begun  by  hired  labor;  minor 
repairs  to  the  breakwater,  '89,  2363, 2372. 
1889-'90.  Work  continued  on  reconstruction  of  breakwater  superstructure,  '90, 2832. 
1890-'91.  950  concrete   blocks  manufactured,  entire  breakwater  superstructure 
removed,  and  800  concrete  blocks  placed  in  position  in  reconstruction  of  the 
same,  '91,  2883. 
1891-'92.  362  concrete  blocks  washed  from  the  breakwater  recovered  and  replaced ; 
reconstruction  of  breakwater  continued,  '92,  2530. 
Projects* 
For  detailed  history  of  projects  see  '88,  2028. 

The  scheme  of  improvement,  as  modified  at  various  times,  provides  for  two  piers 
at  the  entrance  to  Buffalo  Creek;  for  a  masonry  sea  wall  running  southwardly 
from  the  south  pier ;  for  a  breakwater  about  one-half  mile  from  and  parallel  with 
the  shoal,  and  for  a  shore  arm  to  the  breakwater  from  its  southerly  end,  Vol. 
i,  p.  104 ;  '87,  305, 2351, 2366. 
In  1866  a  masonry  and  concrete  superstructure  was  adopted  for  the  breakwater, 

'87.  2353, 2365. 
From  1826  to  1886,  inclusive,  $1,966,480.41  was  appropriated.    Amount  estimated 
for  completion  of  existing  project^  $1,117,500,  '87,  2357;  '91,  2882. 

Surveys. 

Maps. 
'88,  2054;  '89,  237a 


BURLilNGTON  HARBOR,  lOHTA.— (See  Mississipfi  Rivbr,  from  Saimt 

Paul  to  Dks  Moines  Rapids.) 
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BURIilBrOTOHr  HARBOR,  YT.— Improybmsmt  cm. 

(Continaed  from  Vol.  U,  p.  91.) 

▲ppropiiations* 

lS6-'87 $526,922.20 

1888 35, 000. 00, '88,  2099. 

1890 20, 000. 00, '90,  2880. 

Total 581,922.20 

Eni^ineers. 

Chobf  of  Enginkers. 

Reports,  '88»  288;  '89,  341;  *90,  308;  '91,  386;  '92,  364. 
£N6INESR,IN  Charor. 

Mi^.  M.  B.  Adams,  1885-'— .    Reports, '88,  2098;  '89,  2448;  '90,  2879;  '91,  2933; 
*92,  2609. 
Operations. 
1887-88.  4,209  cubic  yards  mbble  stone  placed  in  breakwater  foundation,  '88, 2099. 
1888-^89.  780  cubic  jards  rubble  stone  placed  in  breakwater  foundation,  '89,  2449. 
1889-'90.  No  operations,  '90,  2880. 
1890-'91.  Repairs  to  breakwater,  '91,  2934. 
1891-'92.  Repairs  to  1,000  linear  feet  of  superstructure,  *92,  2611. 

Projects. 

Between  1836  and  1857, 1,069  linear  feet  of  breakwater  had  been  built.  In  1867  a 
Board  of  Engineers  recommended  a  further  extension  northward  of  1,500  linear 
feet.    In  1871, 831  linear  feet  of  this  extension  had  been  made. 

Between  1871  and  1874,  617  linear  feet  were  added  in  a  southward  extension,  nutk- 
Ing  a  total  extension  of  2^517  linear  feet,  '74,  i,  274. 

In  1874  an  additional  extension  of  2,000  linear  feet  was  adopted,  at  an  estimated 
cost  of  $340,000,  '74,  275. 

In  1884,  under  an  appropriation  of  $25,000,  extensive  repairs  were  undertaken  over 
the  part  of  the  breakwater  built  between  1836  and  1857.  In  1886  Maj.  Adams 
proposed  a  further  extension  of  the  breakwater,  both  to  the  north  and  south, 
with  the  gradual  withdrawal  of  the  work  as  prolonged  into  water  32  feet  deep, 
'87,  315, 2406. 

From  1836  to  1886,  inclusive,  $526,922.20  was  appropriated.  In  1887  the  cost  of  the 
completion  of  the  project  was  estimated  at  $184,250,  '87,  2409. 


BUTTERMILK   CHAlfNEI.,  NEIT   TORK   HARBOR.— Improve- 
ment OF. 

(Continued  from  Vol.  II,  p.  93.) 

Appropriations. 

1^0-'87 $246,250 

1888 100, 000, '88,  612. 

1892 100, 000, '92,  816. 

Total 4-46,250 

List  of  appropriations,  '88,  612;  '91,  913. 
Contracts. 

1889.  J.  A.  Simmons,  for  dredging,  at  18^  cents  per  cubic  yard,  '89,  782. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '88,  61;  '89,  78;  '90,  69;  '91,  88,93;  '92,  92. 
Engineers  in  Charge. 
Lieut  Col.  W.  McFarland,  1884-'89.    Report,  '88,  610. 

Lieut  Col.  G.  L.  Gillespie,  1889-'—.    Refiorts,  '89,  780 ;  '90, 724 ;  '91, 911, 937 ;  '92, 
814. 
0|»erations. 
1887-'89.  No  operations,  '88,  612;  '89,  782. 
1889-'90.  206,199  cubic  yc^s  material  dredged,  '90,  726. 
1890-'91.  190,000  cubic  yards  material  dredged,  '91.  913. 
1891-'92.  Channel  completed  through  shoal  at  southern  entrance,  '92,  815. 
Physical  Characteristics. 
Description  of  the  channel,  '88,  610. 
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BUTTBR1EII.K  CHAHTNEL.,  MEW  ¥ORK  HARBOR-Continned. 

Plans. 

In  1890  Lieut.  Col.  Gillespie  did  not  consider  Buttermilk  and  Gowanus  Bay  chan- 
nels worthy  of  improyement  to  the  extent  of  securing  a  26-foot  depth,  '91, 938. 
Projects. 

By  Col.  Newton,  in  1880,  for  the  remoyal  of  the  shoal  between  Long  Island  and 
Governors  Island  to  a  depth  of  26  feet  and  to  a  width  of  850  leet  from  the 
Brooklyn  wharyes;  estimated  cost,  $210,000,  '80,  506;  '81,  629;  '86,  721.  In 
1887,  after  an  aggregate  appropriation  of  $190,000,  Lieut.  Col.  McFarland  esti- 
mated that  $95,000  would  he  required  to  complete  the  project,  '87,  705. 


CACHE  RITER,  ARK.— Improvxment  ov. 

(Continued  from  Vol.  II,  p.  9i.) 

Appropriations. 

1888 $7,000, '89,  1659. 

1892 2,000,  '92,  1687. 

Total 9,000 

Commerce. 

Great  prospectiye  advantages  to  commerce  to  result  from  opening  the  riyer,  *91, 
2052. 
EniTtneers. 
Chief  of  Enoinebrs. 

Reports,  '88, 189;  '89,  222;  '90,  200;  '91,  253;  '92,  244. 
Engineer  in  Charge. 
Capt.  H.  S.  Taber,  1887-'— .    Reports,  '89,  1659$  '90,  1946;  '91,  2051;  '92,  1687. 
Operations. 
1887-'88.  No  operations,  '88,  189. 
1888-'89.  Snag  boat  BiverHde  built;  67  snags,  14  drift  piles,  and  69  oyerhauging 

trees  remoyed,  '89,  1659. 
1889-'90.  341  snags,  158  trees,  and  20  drift  piles  remoyed,  '90,  1947. 
1890-'92.  No  operations,  '91,  2052;  '92,  1687. 
Projects. 
By  Capt.  Taber,  1887,  for  the  remoyal  of  snags  between  the  mouth  and  Riyerside; 
estimated  cost,  $7,000,  '87, 1548;  increased  to  $10,000  in  1891,  '91, 2058. 


CAHABA  RITER,  A li A.— Improvement  or. 

(Continued  from  Vol.  II,  p.  94. 

Appropriations. 

1882-'87 $37,500 

1892 7,500,  '92, 1434, 

Total 45,000 

List  of  appropriations,  '88,  1186. 
Engineers. 

Chief  of  £nginebr8. 

Reports,  '88, 157;  '89,  183;  '90,  165;  '91,  210;  '92.  204. 
Rnqineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-^89.    Report,  '88,  1185. 

Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1398;  '90,  1651;  '91,  1754;  '92,  1432. 
Assistants. 
Lieut.  C.  L.  Potter.    Report,  '90,  1653. 
C.  B.  Percy.     Reports,  '91,  1755 ;  '92,  1433. 
Obstructions. 

Bridges  obstructing  navigation  upon  the  Cahaba,  '88,  1186;  '90, 1653. 
Operations. 
1887-'90.  No  operations  on  account  of  obstruction  of  the  river  by  bridges  without 
draw  openings,  '88,  1186;  '89,  1399. 
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CAKABA  BIVKR,  A  I. A.— Continued. 

Operattons — Continued . 

1890-'91.  The  act  of  September  19,  1^90,  having^  removed  the  restriction  npon  the 
expenditure  of  available  finxls^  the  construction  of  a  light-draft  log  boat  was 
begun,  '91,  1755. 

1891-^^.  1,613  snags  and  logs  removed  from  the  channel ;  277  cubic  yards  gravel 
excavated;  1,550  linear  feet  of  willow  jetty. constructed,  '92,  1433. 
Physical  Characteristics. 

Character  and  slope  of  river  bed,  '88,  1186. 
Projects* 

By  Maj.  Damrell,  1883,  to  obtain  for  the  Lower  Cahaba  River  a  navigable  channel 
from  its  mouth  to  the  town  of  Centerville,  a  distance  of  SS  miles,  giving  a 
depth  of  3  feet  at  low  water  and  a  width  in  open  river  of  100  feet,  and  in  soft 
rock  and  bar  cuts  60  feet;  this  to  be  accomplished  by  removal  of  snags,  dredg- 
ing through  soft  rock  and  gravel  bars,  and  by  contracting  and  regulating  the 
channel;  estimated  cost,  $195,000,  '83,  996;  '86,  202;  '87,  1287;  '92,  1432. 


CAIiAISf  ME*— (See  Saint  Croix  Riyeb.) 


CAI«€A81£U  RITER  AND  PASS,  I^A*— Impbovbment  Or. 

(Continued  from  Vol.  II,  p.  95.) 

Appropriations* 

1872-W $46,500 

1888 10,000, '88,  1257. 

1890 75,000,  '90.  1751. 

1892 100,000,  '92,  1506.. 

Total 231,500 

List  of  appropriations,  '92,  1505. 
Commerce* 

Extent  to  which  further  improvement  would  benefit  commerce,  '89,  1528. 
Engineers* 
Chibf  of  Engineers. 

Beports,'88,  171;  '89,  199,202;  '90,  180;  '91,  226;  '92,  220. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1256;  '89,  1492, 1527;  '90,  1760. 
Maj.  J.  B.  Quinn,  1890-'—.    Reports,  '91,  1829 ;  '92,  1504. 
Operations* 
1887-88.  50,085  cubic  yards  material  dredged  by  hired  labor  from  bar  at  mouth  of 

Calcasieu  River,  '88.  1257. 
1888-'89.  27,074  cubic  yards  material  dredged  by  hired  labor,  '89,  1493. 
1889-'92.  No  operations,  '90,  1750;  '91,  1830;  '92,  1505. 
Projects* 
The  project  of  1871  proposed  improving  the  bar  at  the  head  of  the  Pass  by  dredging 
a  channel  80  feet  wide,  1|  miles  long,  and  5  feet  deep,  at  an  estimated  cost  of 
$15,000,  '71,  558;  '72,  62;  '82,  1387;  '86,  1277. 
This  work  was  accomplished  in  1873-'74,  '74,  i,  73,  721. 

By  Maj.  Howell,  1881,  for  improvement  of  Calcasieu  River  above  the  town  of  Lake 
Charles  to  Philips  Blulf  by  cleaning  channel  of  snags,  logs,  etc.,  toanavijo^able 
width  and  depth,  and  dredging  bar  at  foot  of  Calcasieu  Lake,  at  an  estimate<l 
cost  of  $25,080,  '81.  196, 1302. 
In  1881,  the  previously  dredged  channel  having  closed,  it  was  proposed  to  reopen 
it  by  the  formation  of  a  channel  70  feet  wide  and  8  feet  deep  at  low  water ; 
estimated  cost,  $15,000,  '81,  1304 ;  '86.  1277. 
In  1886,  the  channel  having  a^ain  partially  refilled,  it  was  proposed  to  re-form  a 
dredged  channel  100  feet  wide  and  6  feet  deep,  protected  by  a  pile  and  plank 
revetment  on  each  side,  '87,  1373. 
By  Maj.  Heuer,  1887,  to  obtain  a  12-foot  depth  through  the  bar  which  obstructs  the 
passage  from  the  Pass  to  the  deep  water  of  the  Gulf,  by  the  construction  of 
two  converging  jetties  of  brush  mattress  and  riprap  granite,  at  an  estimated 
cost  of  $60C>,000^  '87,  1403, 1404. 
Surreys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of 
Capt.  Fisk,  '89,  1527. 

8648 7 
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CAIiOOSAHATCHIE  RIVER,  FI^A.^Imfroybment  ow. 

(Continued  from  Vol.  II,  p.  96.) 

Appropriations. 

1882-'87 $14,000 

1888 10,000/88,  1095. 

1890 3, 600, '90, 1599. 

1892 1,000,  '§2,1378. 

Total 28,600 

Enffin^ers. 

Chief  of  Engineers. 

Reports,  '88,  146;  '89,  169;  '90,  151;  *91,  189;  '92, 187. 
Engineers  in  Charge. 

Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1093;  '89,  1337:  '90, 1596;  '91, 1643. 

Maj.  J.  C.  Mallery,  189^'—.    Report,  '92,  1377. 

A.S8ISTANT. 

J.  W.  Sackett.    Report,  '88,  1095. 
Operations. 

1887-88.  No  operations  for  lack  of  funds,  '88,  1094. 

l888-'89.  No  operations,  '89,  1338. 

1889-'90.  1,391  snafrg  and  2()0  cubic  yards  sand  removed  from  the  channel,  and  584 

OTerhangini;  trees  from  the  banks;  1,300  piles  sunk,  1,157  linear  feet  of  waling 

and  242  cubic  yards  brush  protection  placed,  '90,  1598. 
1890-91.  9,044  cubic  yards  sand  and  330  snaies  cleared  from  the  channel,  and  1,800 

trees  out  from  the  banks ;  18  cubio  yardiB  rock  blasted  and  615  linear  feet  of 

training  wall  built,  '91,  1645. 
1891-^92.  No  operations,  '92,  1378. 
Physical  Characteristics. 

Description  of  river,  '88,  1093;  '91,  1643. 
Projects. 
By  Capt.  Damrell,  1879,  for  the  formation  of  a  channel  100  feet  wide  and  7  feet 

deep  by  dredging  and  removal  of  snags  from  the  river's  mouth  to  Fort  Myers, 

a  distance  of  14  miles;  estimated  cost, $20,000,  '79.  864,869;  '83,  1003;  '85, 

1273.    This  project  was  completed  in  1886,  at  a  cost  of  $14,000,  '87,  1236. 
By  Capt.  Black,  18iB7,  for  improvement  of  the  river  between   Forts  Myers  and 

Thompson  for  vessels  drawing  4  feet,  by  clearing  the  river  of  obstructions  and 

straightening  and  deepening  the  channel  at  Beautiful  Plains;  estimated  cost, 

$13,647, '87,  1236;  '89,  1338. 
Project  for  improvement  completed  in  1892.    Annual  expenditure  required  for 

maintenance,  $1,000,  '92, 1378. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Capt.  Black,  '88, 

1095. 
Maps. 
'89,  1338;  '90,  1598. 


CAliUMET  HARBOR,  11. ff^.— Improvement  or. 

(Continued  from  Vol.  II,  p.  97.) 

Appropriations. 

1870-'87 $392,000 

1888 20,400,  '88,  1889. 

1890 20.000,  '90.2405. 

1892 15,000,  '92,  2246. 

Total 447,400  * 

Commerce. 

Increase  in  manufacturing  interests  and  tonnage  consequent  upon  improvement, 
'90,  2404. 
4^  o  n  ti*H.4*  1 4 
1888.  H.  B.  Herr  &  Co.,  for  pier  extension,  at  a  total  of  $8,954.70,  '89,  2118. 
1890.  W.  A.  McGillis  &  Co.,  for  dredging,  at  13^  cents  per  cubic  yard,  '91,  2603. 
Eiif^iiieers. 
Chief  of  Enginerrs. 

Reports, '88,  248;  '89,  288;  '90,  260;  '91,  330;  '92,  316. 
Engineer  ik  Charge. 
Capt.  W.  S.  Marshall.  1888-'—.    Reports,  '88, 1888 ;  '89. 2116;  '90,  2404:  '91, 2602 ; 
'92.  2245. 
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'       CAIiUMET  HARBOR,  II.L.-~Con tinned. 
E  ni^i  neers — Continued. 

A  SSI  HT  AlfT 

G.  A.  M.  LiTjencrantz.    Reports,  '89,  2118;  '90,  2405;  '91,  2604;  '92,  2247. 

1887-'88.  No  operations,  '88,  1889. 

1888-^89.  North  pier  completed  to  a  length  of  3,640  feet;  south  pier  to  a  length  of 

2,020  feet,  '89,  2117. 
1889-'90.  No  operations,  '90,  2404. 

1890-'91.  29,088  cubic  yards  material  dredged,  '91,  2602. 
1891-'92.  57,930  cubic  yards  material  dredged,  '92,  2246. 

Projects* 

By  Maj.  Wheeler,  in  1870,  for  the  formation  of  a  harbor  by  the  extension  of  two 
parallel  piers  300  feet  apart  and  extended  to  at  least  the  12-foot  curve;  esti- 
mated cost,  $300,000,  '70,  104,  107;  '71,  117;  '76,  ii,  441,  442.  Modified  sub- 
sequently to  provide  a  channel  of  entrance  16  feet  deep  and  30  feet  wide,  '80, 
211,1988;  '86,306. 

By  Board  of  Engineers,  1882,  for  the  formation  of  a  dredged  channel  in  Calumet 
River,  200  feet  wide  and  16  feet  deep,  from  Lake  Michigan  to  the  fork  at 
Calumet  Lake;  estimated  cost,  $225,000, '83,  1750.  (Lieut.  Col.  Houston  and 
Megs.  Smith  and  Benyaurd.)  Approved  by  the  Chief  of  Engineers,  '83,  1748. 
In  1886,  $392,000  having  been  appropriated,  $11,400  is  estimated  for  completion 
of  existing  project,  '86,  307. 

In  1888  Capt.  Marshall  estimated  for  the  completion  of  the  channel  16  feet  deep 
and  300  feet  wide  between  the  piers,  and  the  reconstruction  of  north  and  south 
pier  superstructures,  at  a  total  of  $43,500,  '88,  1889.     Increased  in  1889  to 
$47,000,  '89,  2117 ;  and  in  1890  to  $67,000,  '90,  2405. 
§ttrTeys» 

Maps. 
'89,  2116;  '90,  2404;  '91,  2605;  '92,  Atlas,  105, 106. 


CAUDM^T  RIT£R,  ILL.  AND  IND.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  98.) 

A  ppropiiations. 

1884-'87 $80,000 

1888 50,000,  '88,  1896. 

1890.-.- 50, 000, '90,  2578. 

1892 75, 000, '92,  2252. 

Total 255,000 

Contracts. 

1887.  8.  ().  Dixon,  for  dredging,  at  11  cents  per  cubic  vard,  '88,  1898. 

1888.  W.  A.  McGillis  &  Co.,  fur  dredging,  at  U  J  cents  per  cubic  yard,  '89,  2148. 

1889.  Burdick  &  McMahon,  fur  dredging,  at  22  cents  per  cubic  yard,  '89,  2143. 

1890.  Wheeler  &  Russell,  for  dredging,  at  12^  cents  per  cubic  yard,  '91,  2607. 
Engineers. 

Chief  of  £nginker8. 

Reports, '88.  250;  '89,  290;  '90,  262;  '91,  331;  '92,  317. 
Engineer  in  Charge. 
Capt.  W.  L.  M arshall,  1888-'—.    Reports,  '88. 1896 ;  '89, 2142 ;  '90, 2576 ;  '91, 2606 ; 
'92,  2249. 
Assistant. 
G.  A.M.  LiVjencrantz.    Reports, '89,  2115;  '90,  2578;  '91,  2609;  '92,  2552. 
Operations, 
18H7-'88.  76,800  cubic  yards  material  dredged,  '88,  1897. 
18H8-'89.  34,523  cubic  yards  material  dredjred,  '89,  2576. 
1889-'90.  3.54,017  cubic  yards  m:iteriiil  drod«;«'d,  '90,  2576. 
1890-'9l.  72,111  cubic  yards  material  dredged,  '91,  2607. 
1891-'92.  293,608  cubic  yards  material  dredged,  '92,  2249. 
Projects. 
By  Board  of  Engineers,  1882,  for  improvement  of  the  lower  section  of  Calumet 
River  from  Lake  Michigan  to  the  Kork?,  a  distance  of  6^  miles,  by  dredging 
channel  200  feet  wide  and  16  feet  deep ;  estimated  cost,  $225,000,  '83, 1748, 1749, 
1750;  '86,  308. 
In  1885  Maj.  Benyanrd  proposed  the  extension  of  the  improved  channel  from  the 
Forks  to  a  point  half  a  mile  east  of  Hammond,  at  an  additional  cost  of  $200,- 
000,  '85,  2061 ;  making  the  entire  estimated  cost  of  the  project  $425,000,  '87, 
2167, 2170. 
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CALUJVIET  RIV£lt,  ILL.  AND  IND.— Continned* 

Projects — Continued. 
By  Cai)t.  Marflhall,  1880,  for  dredj^ing  the  Calumet  Kiver  to  secure  a  channel  Arom 
itM  mouth  to  oue-hair  mile  east  of  Hammond,  16  feet  deep  and  200  feet  wide 
throughout;   entimated  total  cost,  $1,000,000,  or  $870,000  for  completioiii '89, 
2144 ;  '91,  2608. 
Surveys- 
Survey  made,  1889,  under  direction  of  Capt.  Marshall,  '89,  2147* 
Maps.* 
•89.  2142;  '90.  2578;  '91.  2610;  '92,  Atlas,  107,108. 


CAHIBBIDGE  HARBOR,  MD.— Improvement  of. 

(See  Choptank  Creek,  Md.) 

(Continued  from  Vol.  11,  p.  99.) 

Aprropriations. 

1871-'79 • $32,500 

1888 5,000,  '88,93. 

1890 5,000,  '90,  940. 

1892 7,737,  '92,  974. 

Total 50,237 

List  of  appropriations,  '89,  903;  '91,  1193. 

tf^  Allt,rttC*tK 

1889.  C.  T.  Caler,  for  dredging,  at  18 J  cents  per  cubic  yard,  '89,  904. 
Eng:ineers. 
Chikf  of  Engineeks. 

Reports,  '88,  93;  '89,  110;  '90,  101;  '91,  127;  '92,  127. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.   Reports,  '89,  902;  '90,  940;  '91,  1191;  '92,  973. 
Operations. 

1887-'88.  No  operations,  '88,  93. 

1888-'89.  23,000  cubic  yards  material  dredged,  '89,  902. 
1889-'92.  No  operations, '90,  940;  '91,  1192;  '92,  974. 
Projects. 
By  Lieut.  Col.  Graighill.  1871,  for  the  formation,  by  dredging,  of  a  channel  of 
entrance  to  Choj)tauK  Creek  and  a  basin  8  fcot  deep  abreast  of  Cambridge, 
'74,  ii,  24.     Modiiiod  in  1874  for  enlargement  of  basin  and  channel  leading 
thereto,  '79,  501.    Amount  .appronriatcil  from  1871  to  1879,  inclusive,  $32,500, 
'87,  852. 
In  1890,  after  an  expenditure  of  $^12,500,  $7,736  was  estimated  as  required  for  com- 
pletion of  existing  project,  '90,  940,941;  '91,  1193. 


CAIflDElV  HARBOR,  ME.— Improvement  oi>. 
(Continued  from  Vol.  II,  p.  100.) 

Approprintioiis. 

1873-^87 $30,000 

1888 .5,  (UK),  '89.  523. 

1890 6,(K)0,  '90,  436. 

1892 12,000,  '92.  510. 

Total 53,000 

List  of  appropriations,  '92,  509. 
Coiiinierce. 

Shipbuilding  and  manufacturing  interests,  '88,  403, 404. 
Contracts. 
1889.  £.  P.  Lovering,  for  dredging,  at  25  cents  per  cubic  yard,  '89,  624. 
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CAMDEN  HARBOR,  ME.— Continned. 

Enprineers. 

Chief  of  Enginicers. 

Reports,  '68,  14,22;  '89,  23;  '90,  19;  '91,  24;  '92,  28. 
Engineers  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1888-'92.    Reports,  '88,  403;  '89,  523;  '90,  436;  '91,  587. 

Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  509. 
Assistant. 

F.  S.  Burrowes.    Report,  '88,  406. 
Operations* 
1887-'89.  No  operations,  '88,  403;  '89.  523. 
1889-^90.  18,045  cubic  yards  material  dredged,  '90,  436. 
1890-^91.  No  operations,  '91,  587. 
1891-'92.  30,664  cubic  yards  material  dredged,  '92,  510. 

Projects* 

By  Lieut.  Col.  Smitb,  1888,  for  improvement  of  channel  and  harbor  areas  by  deep- 
ening two  areas  to  10  and  12  feet  mean  low  water,  respectively,  and  the  excava- 
tion of  Channel  C  100  feet  wide,  and  Channel  1)  50  feet  wide,  both  to  be  10  feet 
in  depth;  estimated  cost,  $59,930,  '88,  405,406;  increased  in  1890  to  $60,000, 
'90,  436;  '91,  588;  '92,  509. 
Sarveys. 

Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Lieut.  Col.  Smith, 
'88,  405. 


CANAI.  AT  THE  CASCADES,  COL.UIVIBIA  RIVER,  OREG.~(See 

Columbia  River,  at  the  Cascades.) 


CANAL   AT    DES    mOIIVES    RAPIDS,   miSSISSIPPI  RIVER.— 

(See  Des  Moines  Rai^ids  Canal..) 


CANAIifVAY    CONNECTING    LAKE    MICHIGAN   fVITH   THE 

CALUMET  RIVER.— Examlnation  ov. 

Eng^ineers. 

Chief  of  Enoinbebs. 

Report,  '88,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  MarshaU,  1888.    Report,  '89,  2154. 
Assistant. 
G.  A.  M.  Liljencrantz.    Report,  '89,  2156. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2156. 
Plans. 
In  1889  Capt.  Marshall  did  not  consider  the  locality  worthy  of  improvement,  '89, 
2155. 
Sorvejrs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Marshall,  '89,  2154. 


CANAL    AT    LOUISVILLE,    OHIO    RITER.— (See  Louisviixs  and 

Portland  Canal.) 


CANAL  AT  MUSCLE  SHOALS,  TENN.— (See  Tennessee  River.) 


CANAL  AT  SAINT  CLAIR  FLATS,  MICII.-(See  Saint  Clair 

Flats  Canal.) 
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CJLNAIi   AT    SAXNT    MAIIVS   FAI^ltS,  ]IIIGH.~(6ee  Baiixt  Harts 

Falls  Canal.) 


CAIVAI^  AROUIVD  S19IITH8  SHOAI.S,  €U1«IBI:RI.A1VD  RITER.— 

(See  CuMBKULAND  River.) 


CANAPITSIT  CHANNEL,  WIASS.— Survky  of. 

Appropriations* 

1892 $4,800 

Eng^lneers. 

Chief  op  Engineers. 

Heporte,  '91.  62;  '92,  66. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  645. 

Maj.  W.  R.  Livermore,  1892-'—.     Report,  '92,  645. 

Plans. 

By  Maj.  Livermore,  1891,  for  improvement  of  Cauapitsit  Channel,  between  Cutty- 
biiuk  and  Nashaweua  Islands,  by  removal  of  bowlders  and  dredging  to  a  depth 
of  6  feet  at  mean  low  tide;  estimated  cost,  $4,800,  '92,  (>47. 

Serve  y«. 

Survey  of  the  channel,  between  Cuttybunk  and  Nashaweua  Islands.  Made,  1891, 
under  direction  of  M%j.  Livermore,  '92,  646. 


GANARSIE  BAT,  1¥.  Y.— Improvement  of, 

(Continued  from  Vol.  II,  p.  102.) 

Appropriations. 

l880-'87 $33,000 

•1888 10, 000, '88,  628. 

1890 5, 000, '90,  841. 

1892 5,000,  '92.  867, 

Total 53,000 

List  of  appropriations,  '88,  628. 
Commerce. 

Fishinj?  industry  of  the  bay,  '88,  628. 

Contracts. 

1888.  S.  A.  Kelly,  for  pile  dike  construction,  at  $9.87  per  linear  foot,  '88^  629. 
1891.  E.  Brainard,  for  dredging,  at  24  cents  per  cubic  yard,  '91,  980. 
Engineers. 
Chief  of  Engineers. 

ReporU,  '88,  65;  '89,  84;  '90,  75;  '91,  95;  '92,  98. 
Engineers  in  Charge. 
Lieut.  Col.  W.  M.  McFarland,  l88&-'89.     Report,  '88,  627. 
Capt.  T.  L.  Cafiey,  1889-'—.     Reports,  '89.  816;  '90,  839;  '91,  980;  '92,  866. 
Operations. 
1887-88.  2,946  cubic  yards  material  dredged,  590  linear  feet  of  piling  driven,  and 

30  feet  of  dike  timbered  and  prepared  for  stone  tilling,  '88,  626. 
1888-'89.  33,320  cubic  yards  material  dredged;  820  feet  of  dike  built,  '89,  817. 
1889-'90    No  operations,  '90,  840;  '91,  981. 

189l-'92.  12,760  cubic  yards  material  dredged;  repairs  to  north  dike,  '92,  866. 
Piiysical  Characteristics. 

Description  of  the  harbor,  '88,  627. 
Projects. 
By  Col.  Newton,  1879,  to  aflbrd  a  channel  of  entrance  into  Canarsie  Bay,  of  navi- 
gable width  and  not  less  than  6  feet  depth,  through  the  aid  of  dikes  inclosing 
a  tidal  basin;  estimated  cost,  $88,000, '79, 400;  '80,84;  '82,670;  '91,981;  '92, 
866. 
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CANIIT  €R£3BK,  X£X.— Examutatioh  0V» 

Enfrineers* 

Chief  of  Engineeks. 

Report,  '89,  207. 
Engineer  in  Charge. 

Maj.  O.  H.  Ernst,  1888.    Report,  '89,  1580. 
Assistant. 
R.  B.  Talfor.    Report,  '89,  1581. 
Plans. 
In  1889,  in  view  of  the  considerable  cost  of  an  improvement,  its  want  of  perma- 
nence, and  the  small  amount  of  commerce,  present  or  prospective,  to  be 
benefited  thereby,  Maj.  Ernst  did  not  consider  the  creek  worthy  of  improve- 
ment,'89,  1581. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  ol 
Maj.  Ernst,  '89,  1580. 


CANEY  FORK  BITER,  TE1¥N.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  104.) 

Appropriations. 

l880-'87 $20,000 

1888 2, 500, '88,  1634. 

1890 2,500, '90.  2150. 

Total 25,000 

List  of  appropriations,  '89,  1847;  '91,  2284. 
Commerce. 

Commerce  of  the  river,  '88,  1685. 
Engineers. 
Chief  ok  Engineers. 

Reports,  '88.  212;  '89,  247;  '90,  223;  '91,  284;  '92,  272. 
Engineers  in  Charge. 
Lieut.  Col.  J.  W,  Barlow,  1886-^92.    Reports,  '88,  1634;  '89.  1847;  '90,  2149;  '91, 

2284. 
Lient.  Col.  H.  M.  Robert,  1892-'—.     Report,  '92.  1941. 
Operations. 
1887-88.  1,550  cubic  yards  rock,  sand,  and  gravel  excavated;  593  cabic  yards  rip- 
rap stone  quarried ;  568  linear  feet  of  spur  riprap  dams  built ;  219  sna^  removed 
from  the  channel,  and  4.151  trees  from  the  banks^  '88,  1635. 
1888-'89.  15  cubic  yards  rock  and  28  snags  removed  from  the  channel;  1,316  cubic 

yards  riprap  stone  quarried,  '89,  1848. 
1889-^90.  4  snags  removed,  65  bowlders  and  388  cubic  yards  stone  quarried,  and 

1.223  cubic  yards  riprap  dam  built,  '90,  2150. 
1890-91.  4,787  trees  cut,  and  49  snags  and  440  cubic  yards  rock  removed  from  the 

channel,  '91,  2285. 
1891-92.  30  cubic  yards  rock,  227  snags,  and  5,969  overhanging  trees  removed  from 
the  channel  and  banks,  '92,  1941. 

Projects. 

By  Cant.  Overman,  1878,  for  the  formation  of  a  navigable  channel  during  five  months 
of  the  year  from  the  mouth  to  Sliugo  by  removal  of  obstructions,  dredging  and 
rock  T'emoval,  and  the  construction  of  riprap  dams;  estimated  cost,  $30,2%, 
•79,  1275,1277;  '83.  1500;  '87,  1767. 

By  Lieut.  Col.  Barlow,  1886,  for  extending  navigation  from  Slingo  to  Franks  Ferry ; 
estimated  cost,  $15,000,  making  the  entire  estimated  cost  $45,000,  '87, 1767, 1769; 
•92, 1941. 


CAPE  CIIARI4ES  CITF  HARBOR,  VA.— Improvxmbmt  of. 

'^PPi'opriatio  ns. 

im $25, 000, '91, 1200. 

1892 10, 000, '92,  979. 

Total 35,000 

Contracts. 

1890.  American  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard,  '91, 
1199. 


( 
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CAPE  CHARLES  CITF  HARBOR,  TA.->Conthiiied. 

Engfineers. 

Chief  of  Engineers. 

Reports, '89,  112;  '90, 102;  '91,  130;  '92, 130. 
Engintbbr  IK  Charge. 

W.  F.  Smith,  U.  8.  agent,  188&-'— .    Reports,  '90,  971, 973 ;  '91,  1199 ;  '92,  979. 
Assistant. 
A.  Stierle.    Report,  '90,  972. 
Operations. 
1890-^91.  107,079  cubic  yards  material  dredged  from  the  harbor  proper,  harbor 

entrance,  and  Cherrystone  Inlet,  '91,  12w). 
1891-'92.  No  operations,  '92,  979. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '90,  976;  '91,  1199. 
Projects. 
By  Mr.  W.  F.  Smith,  1890,  for  dredging  the  harbor  and  the  entrance  thereto  to  a 
depth  of  14  feet  below  mean  low  tide;  also  dredging  the  present  channel  in 
.  Cherrystone  Inlet  and  across  Cherrystone  Bar  to  a  width  of  100  and  200  feet, 
respectively,  and  a  depth  of  16  feet  at  mean  low  tide,  with  construction  of 
stone  contractive  works  at  the  harbor  entrance ;  estimated  cost,  $142,340,  '90, 
979;  '91.  1199. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Mr.  W.  F.  Smith, 
•90,  976 


CAPE  FEAR  RITER,  BT.  C,  above  ITiliniiiitoii.—lMPBOVEMBNT  or. 

(Continued  from  Vol.  II,  p.  106.) 

Appropriations* 

1881-87 $76,250 

1888 12,000,  '88,  895. 

1890 15,000, '90,  1150. 

1892 15,000,  '92,  1161, 

Total 118,250 

Commerce. 

Decrease  in  freight  and  insurance  rates,  '89, 1068. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  124;  '89,  143;  '90,  129;  '91, 165;  '92, 165. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  893;  '89,  1083;  '90,  1148:  '91. 1390. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1158. 

C.  Humphreys.    Reports,  *89,  1086;  '90,  1151;  '91, 1398. 
E.  D.  Thompson.    Report,  '92,  1161. 
Operations. 
1887-88.  127  logs,  stumps,  and  piles  removed  from  river  bed;  900  stumps  and  trees 

removed  from  river  bank ;  2,385  cubic  yards  rock  quarried,  '88,  894. 
1888-^89.  2,570  cubic  yards  stone  quarried ;  80  logs  and  trees  and  50  linear  feet  of 
old  pile  jetty  removed  from  the  channel,  and  trees  and  brush  from  the  banks, 
•89,  1085. 
1889-'90.  1,277  cubic  yards  stone  quarried;  184  logs  and  snags  removed  from  the 

channel;  620  linear  feet  jetty  (stone  and  brush)  built,  '90,  1149. 
1890-'91.  1,791  cubic  yards  of  stone  quarried  and  1,060  cubic  yards  placed  in  dikes 
at  McCarters,  MoRaes,  and  Thames  Shoals;  119  trees  and  105  cords  brush 
cleared  from  the  banks,  and  126  snags  and  stumps  from  the  channel,  '91, 1391. 
1891-'92.  793  linear  feet  of  brush  and  stone  jetty  built  at  McRaes  Shoal;  228  anags 
and  trees  cleared  from  the  channel,  '92, 1160. 
Physical  Ciiaracteristics. 
Description  of  the  river,  '88,  893. 
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GAPE  FE4R  RITER,  N.  €.9  above  Urilmiiirtoii— Continued. 

Projects. 

By  Capt.  Phillips,  1881,  for  clearing  snags,  trees,  etc.,  from  75  miles  of  river;  for 
dredging  a  channel  at  Thames  ShoiJ,  1,900  feet  long,  60  feet  wide,  and  5  feet 
deep  at  low  water,  and  fov  cnnstruotion  of  5,000  linear  feet  of  experimental 
dike;  estimated  cost,  $55,775, '81,  1018.  Modified,  1885,  by  Capt.  Bixby,  to 
secnre  a  4-foot  channel  from  Wilmington  to  Elizabethtown ;  thence  a  similar 
3-foot  channel  to  Fayoticvillu,  at  au  increased  cost  of  $200,000,  '85,  1084. 
Modified,  1886,  by  Capt.  Bixby,  for  removal  of  snags,  logs,  and  stamps,  and 
construction  of  84,000*  linear  feet  rock  jetty,  at  a  cost  of  $480,000,  inclusive  of 
$65,000  previously  appropriated,  '86,  996;  '87,  1045;  '91,  1392. 
Surveys* 

Maps. 
'89,  1086;  '90,  1150;  '91,  1392. 


CAPE  FEAR  RIVER,  at  and  below  l¥UminfftOB,  N.  €•— 

Jmphovement  of. 

(Continued  from  Vol.  II,  p.  106.) 

Appropriations. 

18:^-W $2,223,228.92 

1888 245,000.00,  '88,  900. 

1890 170,000.00,  '90,  1156. 

1892 200, 000. 00, '92.  1169. 

Total 2,838,228.92 

Contracts. 

1888.  r.  Smith,  for  steam  boiler,  at  $3,045,  '88,  900. 

1889.  Atlas  Dredging  Company,  for  dredging,  at  12  cents  per  cubic  yard,  '89,  1092. 

1890.  P.  S.  Ross,  for  dredging,  at  13^  cents  per  cubic  yard,  '91,  1398. 

Eni^incci^* 

Chibf  of  Enoinrebs. 

Reports, '88,  125;  '89, 144,148;  '90,  130;  '91,  166;  '92,  165. 
Engineers  in  Cuarqe. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  895;  '89,  1089,1132;  '90,  1152:  '91, 

1394. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1164. 
Assistants. 
C.  Humphreys.    Report,  '88,  901. 
H.  Bacon.    Reports,  '88,  902;  '89,  1093;  '90,  1156. 
R.  C.  Merritt.    Report,  '91,  1398. 
E.  D.  Thompson.    Report,  '92,  1169. 
Operations* 
1887-'88.  282,068  cubic  yards  material  dredged;  14,551  tons  stone  placed  upon  the 

dike,  '88,  898. 
1888--89.  243,826  cubic  yards  material  dredged ;  top  and  slopes  of  new  dam  for 

2,468  feet  faced  with  stone,  '89.  1093. 
1889-^90.  1,237,936  cubic  yards  material  dredged  from  channel  and  shoals,  '90, 1155. 
1890-'91.  356,224  cubic  yards  of  material  dredged,  '91,  1397. 
1891-'92.  105,503  cubic  yards  material  dredged,  '92,  1171. 
Piiysical  Ciiaraeieristics. 

Description  of  the  river  between  Wilmington  and  its  mouth,  '89,  1132. 

Pians. 

By  Capt.  Bixby,  1889,  for  obtaining  a  20-foot  low- water  depth  frcmi  Wilmington  to 
the  mouth,  with  from  18  to  20  feet  on  the  bar,  by  dredging  and  the  construction, 
if  necessary,  of  a  stone  jetty  to  prevent  swinging  and  shoaling  of  the  channel; 
estimated  cost,  $1,800,000,  with  annual  cost  for  maintenance  of  from  $18,000  to 
$25,000  annually,  '89,  1134. 
Projects. 

History  of  past  projects  and  operations,  '82,  943;  '86,  168, 1006;  '87,  1047. 

The  Board  of  Engineers,  1881,  in  preliminary  report,  recommend  that  existing 
works  between  Jekcs  and  Smiths  Islands  be  8tron<rtliened,  and  that  upon  a 
threatened  break  iu  the  low  beach  south  of  Smiths  Ishind  a  mattress  and  rip- 
rap sill  be  placed  to  prevent  such  break,  '82, 947.  (Lieut.  Cols.  Gillmore,  Craig- 
hilL,  and  Comstock,  and  Capt.  Turtle.) 
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CAPE  FEAR  BITER,  at  and  below  Urilming^ton,  N.  €•— Coutiuued. 

Projects— Continued. 
The  projects  of  1872  to  1882  proposed  the  extension  of  New  Inlet  Dam  2  miles 
down  stream,  to  prevent  further  erosion  of  Smiths  Island.  The  project  of 
1875  proposed  occnsioual  drod|;in^  in  the  outer  bar;  and  the  projects  of  1874 
to  1881,  for  the  improvement  of  the  20  miles  above  New  Inlet,  proposed  dredg- 
ing wherever  necessary  to  secure  a  channel  eventually  16  feet  at  mean  low 
water  and  270  feet  wide.  Amounts  appropriated  from  1829  to  1886,  $2,223,228.92. 
Amount  estimated  to  complete  projects  in  1886,  $245,000,  '82,  947 ;  '86, 168, 1006. 
Increased  in  1887  to  $265,000,  '87,  1048, 1051, 1058. 
The  projects  of  1874  to  1881,  for  the  20  miles  above  Now  Inlet,  as  outlined  to  date, 
proposed  dredging,  with  oc^casional  diking  when  necessary,  across  the  shoals, 
so  as  to  secure,  first,  a  12- foot  channel  200  feet  wide,  and  afterwards  a  16-foot 
channel  270  feet  wide  at  low  water,  over  this  entire  length.  The  total  final 
cost  of  this  work  under  the  projects  of  1870  to  1885  was  estimated,  in  1886,  at 
$2,110,000.  On  account  of  inadequate  yearly  appropriations  these  estimates 
were  raised  in  1888  to  $2,125,000. 

Surveys. 

Examination  for  a  20-foot  channel  from  Wilmington  to  the  ocean  ordered  by  act 

of  August  11,  1888.     Made,  1889,  under  direction  of  Capt.  Bixby,  '89.  1132. 
Maps. 
Cape  Fear  River  below  Wilmington,  '88,  900;  '89,  1092;  '90,  1156;  '91.  1938. 


CAPE  HI  AY  CITY,  N.  J,— Examination  for  breakwater  at. 

Enifineers. 

Chief  of  Engineers. 

Report,  '91.  118. 
Engineer  in  Charge. 

Ma.i.  C.  VV.  Raymond.    Report,  '91,  1099. 
Pliysieal  Ctftaractcrislles. 
Description  of  the  locality,  '91,  1099. 

Plans. 

In  1890  Maj.  Raymond  did  not  consider  the  locality  worthy  of  improvement,  *91, 
1100. 
Snrvevs. 

Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Maj.  Raymond,  '91,1099. 


CAPE  VINCEI¥T  HARBOR,  W.  Y.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  337. 
Engineer  in  Charge. 

Capt.  C.  F.  Palfrey.     Report,  '89,  2432. 
Physical  Characteristics. 
Description  of  the  locality,  '89,  2432. 

Plans. 

In  1889  the  Chief  of  Engineers  did  not  consider  the  locality  worthy  of  improye- 
mcnt,  '89,  337. 
Surveys. 
Examination  for  a  breakwater  ordered  by  act  of  August  11, 1888.    Made,  1889, 
under  direction  of  Capt.  Palirey,  '89,  2432. 


CATAITBA  RIVER,  1¥.  C— Examination  of. 
(Continued  from  Vol.  II,  p.  110.) 


Enf^ineers. 

CHIKF   OF   E  NO  INKERS. 

Keport,  '88,  134. 
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CATA1¥BA  BIVBR,  N.  €.— Contiimed. 

Engineers— Continued. 
Engineer  ik  (Jhakge. 

Csipt.  W.  H.  Bixby.    Reports,  '88,  958, 561, 562. 
Assistant. 
Lieut.  H.  Taylor.     Report,  '88,  965. 
Physical  €liaractcri8tlcs* 

Description  of  the  river,  '88,  959,963,965. 
Plans* 
Oapt.  Bixby,  1888,  considers  that  the  commerce  of  the  river  does  not  warrant  the 
ex.pense  of  its  improvement,  '88,  962. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.     Made,  1887,  under  direction  of 
Capt.  Bixby,  ^88,  958. 


CAVE  RIVER,  EiA.— Examination  for  slack-watkr  naviqation. 

(Continued  from  Vol.  II,  p.  103.) 
Ensrineers. 

CiiiKr  OF  Enoinkkrs. 

Report,  '91,  249, 2022. 
Enc;inbrr  in  Charcjk. 

Capt.  J.  H.  Willard.     Report,  '91,  2022. 

Plans. 

In  1891  Capt.  Willard  did  not  consider  the  locality  worthy  of  a  slack-water 
improvement,  '91,  2027. 

Survc;KS. 

Examination  ordered  bv  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Capt.  Willard,  '91,  '2022. 


CEDAR  KEYS  HARBOR,  FLA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  112.) 
Appropriations. 

1879-'87 $04,500 

1888 7,500, '88,  1118. 

1890 2,500, '90,  1610. 

Total 104,500 

List  of  appropriations,  '92,  1392. 
Commerce. 

Decline  in  commercial  importance  of  Cedar  Keys,  '90,  1610. 
Contracts. 

1889.  1).  (J.  Ambler,  for  dredging,  at  29  cents  per  cubic  yard,  '89,  1348b 
Eiiifineers. 
Chief  of  Engineers. 

Reports, '88,  149;  '89,  172;  '90,  155;  '91, 193;  '92,  191. 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.    Report*,  '88,  1116;  '89.  1347;  '90,  1609;  '91.  1661. 
Maj.  J.  C.  Mallery,  1892-'—.    Report,  '92, 1392. 
Operaliftoiis. 
1887-'88.  12,945  cubic  yards  material  dredged,  '88,  1117. 
1888-'89.  No  operations,  '89,  1348. 

18S9- 90.  9,180  cubic  yards  material  dredged,  '90,  1610. 
1890-'91.  19,055  cubic  yards  material  dredged,  '91,  1662. 
1891-'92.  3,962  cubic  yards  material  dredged,  '92,  1392. 
Phystcal  Ciiaract eristics. 

Description  of  the  b  arbor,  '89,  1347. 
Projects. 
between  1872  and  1880  a  channel  200  feet  wide,  11|  and  12  feet  deep,  was  formed 

through  the  middle  ground  and  outer  bar,  '78,  589;  '79,  813;  '87,  1251. 
By  Capt.  Damrell,  1884,  for  widening  the  channel  formed  in  1872-^81,  through  the 
middle  ground,  to  a  width  of  200  feet  and  a  depth  of  10^  feet,  by  dredging 
and  rock  removal;  estimated  eost,  $2'),000,  '85,  196,  1270.     Revised  in  1887  to 
$66,000,  on  account  of  increased  quantity  of  rock  to  be  removed,  '87,  1252. 
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CEDAR  KEYS  HARBOR,  FL.A.— Continned. 

Projects — Coutiuued. 
In  1891  Capt.  Black  did  not  coneider  ftirther  improvement  desirable  In  view  of  the 
decreasing  commercial  importance  of  the  localitj,  '91,  1662;  '92,  1392. 
Surveys. 
Maps. 
'88.  1118. 


CCDAR  RIVER  HARBOR,  IfllCH.— Improvement  of  mouth  of. 

(Continued  from  Vol.  II,  p.  113.) 

Approprfations. 

1882-'84 $30,000 

Eiigfineers. 

Chief  of  Enoinkers. 

Reports,  '88,  236;  '89,  275;  '90,  248;  '91,  318;  '92,  303. 
Encinkeus  in  Charok. 
MaJ.  C.  E.  L.  B.  Davis.  lSsr)-'92.     Reports.  '88,  1835;  '89,  2043;  '90,  2327;  '91,  K25. 
Maj. .;.  F.  Grejrory,  1S92-'— .     Report,  '92,  2172. 
Operations. 
1887-90.  No  operations  for  lack  of  funds, '88, 1836;  '89.  2043;  '90,  2327;'  91,  2526; 
'92,  2172. 
Plans. 
Maj.  Davis,  1888,  reports  tlie  commerce  of  the  locality  as  small  and  entirely  local. 
No  appropriation  since  1884,  '88,  18:^6;  '91,  2526. 
Projects. 
By  Maj.  Robert,  1881,  IVir  the  construction  of  two  parallel  piers,  200  feet  apart, 
extendinji^  from  the  outer  ends  of  existing  privat-e  piers  to  about  the  16-foot 
curve  in  Green  Bay;  also  the  dredging  of  the  channel  between  the  piers  to 
the  depth  of  14  feet;  estimated  cost,  $138,000,  '82,  2121,  2124.     Change  in 
direction  of  piers,  '85,  1976;  '92,  2172. 


CEIVTREVILLE  CREEK,  1¥IS.— Examination  of. 

Enfurlneers. 

Chief  of  Engineers. 

Report,  '89,  286. 
Engineer  in  Charge. 
Mnj.  C.  E.  L.  B.  Davis.    Report,  '89,  2102. 
Plans. 
In  18S8  Maj.  Davis  did  not  consider  that  the  present  or  prospective  commerce  of  the 
creek  warranted  so  large  an  expenditure  as  would  be  required  for  improve- 
ment, '89,  2103. 


CHAGRIN  RIVER,  near  IVilloug^hby,  Ohio.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '89.  328. 
Engineer  in  Charge. 
Maj.  L.  C.  Overman.    Report,  '89,  2337. 
Physical  Cliaracterlstics. 

Description  of  the  locality,  '89,  2337. 
Plans. 
In  1889  Maj.  Overman  did  not  consider  that  the  demands  of  commerce  required  the 
construction  of  a  harbor  at  the  mouth  of  the  river,  '89,  2337. 

Surveys. 

Examination  ordered  bv  act  of  August  11,  1888.    Made,  1889,  nnder  disection  of 
Maj.  Overman,  '89,  2336. 
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€HA]fKPIiIlirS  CREEK,  !¥•  ¥•— Examination  of. 

Engineers. 

Chikf  of  Engine krs. 

Report,  '91,  943. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie.    Report,  '91,  943. 
Physical  Characteristics. 
DoBcriptiou  of  the  locality,  '91,  943. 

Plans. 

In  view  of  there  being  no  commercial  interests  involved,  Lieut.  CoL  Gillespie,  in 
1890,  did  not  consider  the  creek  worthy  of  improvement,  '91,  943. 

Surve;^s. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  onder  direction  of 
Lieut.  Col.  Gillespie,  '91,  943. 


CHARLESTON  HARBOR,  S.  C,  Includinir  Sallivans  Island.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  114.) 

AppropriatloBis. 

1852-'87 $1,632,200 

1888 350,000, '88.  975. 

1890 370,000, '90,  1193. 

1892 225,000, '92,  1228. 

Total 2,577,200 

List  of  appropriations,  '88.  975;  '91,  1470. 
Commerce. 

Commerce  of  Charleston,  '89,  1155. 
Contracts. 

1889.  C.  McK.  Grant  and  J.  W.  Egan,  for  jetty  construction,  at  an  ag^egate  of 
■    $213,550,  '89,  1147.    B.  C.  Howell,  for  dredging,  at  Hi  cents  per  cubic  yard, 

•89,  1147. 

1890.  J.  Friday,  for  riprap  stone,  at  $1.90  and  $2.15  per  ton,  '91,  1471. 

1891.  H.  W.  Crouch,  for  breakwater  construction,  at  $4,300,  '92,  1224. 

Eu§^ineers. 

Chief  of  Engineers. 

Reports,  '88,  134;  '89,  149;  '90.  134;  '91,  175;  '92,  173. 
Board  ok  Engineers. 
Convened  at  VVashington  November  10, 1888,  by  S.  O.  No.  50,  to  examine  and  report 
upon  Capt.  Abbot's  revised  project  for  the  improvement  of  Charleston  Harbor, 
Report,  '89,  1150.     (Lieut.  Cols.  Gillespie  and  King  and  Maj.  Post.) 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot,  1888-'—.    Reports,  '88,  970;  '89,  1144,  1151, 1153;  '90,  1190; 
'91,  1467;  '92,  1219. 
Assistant. 
J.P.Allen.    Reports, '88,  975;  '89,  1147;  '90,  1193;  '91,  1471;  '92,  1224. 
Operations. 
1887-88.  7,177  cubic  yards  stone  and  926  square  yards  log  mattress  placed  in  south 

jetty;  7,613  cubic  yards  stone  used  on  sontli  jetty,  '88,  972. 
1888-'89.  1,921  tons  of  riprap  deposited  at  outer  end  of  south  jetty,  '89,  1145. 
1889-'90.  21,353  tons  riprap  deposited  at  outer  end  of  north  jetty,  and  34,012  tons 

upon  south  jetty ;  56,626  cubic  yards  material  dredged,  '90,  1190. 
1890-'91.  43,264  tons  stone  deposited  on  the  south  jetty  and  in  the  main  ship 
channel;  47,626  cubic  yards  material  dredged  from  the  main  ship  channel, 
'91,  1468. 
1891-92.  19,284  tons  stone  deposited  in  south  jetty  under  contract,  and  52,439  tons 
by  hired  labor;  32,966  tons  stone  deposited  in  north  Jetty  under  contract,  and 
1,202  tons  by  hired  labor,  '92, 1224. 
Projects. 
By  Col.  Gillmore,  1878,  for  the  purpose  of  establishing  and  permanently  maintain- 
ing a  practicable  channel  across  the  bar  of  not  less  than  21  feet  depth  at  mean 
low  water,  by  means  of  two  converging  jetties  of  random  stone  on  brush  and 
log  mattresses,  with  an  opening  between  the  ends  of  the  jetties  of  about  2,900 
feet;  estimated  cost,  $3,000,000, '78,  558,572;  '86,  176;  '87,  1135. 
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CHARI^ESTON  HARBOR,  S.  C*  inelndlRfT  Sullivans  Island— 

Continued. 

Projects — Continued. 
In  1889  it  was  estimated  that  to  bring  the  jetties  to  low-water  level  throughout 
would  require  $2,548,000  in  addition  to  prior  appropriations,  making  the  total 
estimated  cost  of  the  jetties,  if  left  at  mean  low-water  level  throughout| 
$4,380,500,  '89,  1144;  '90.  1190;  "91,  1470;  '92,  1220. 
Surveys. 
Maps. 
'88.  934;  '89,  1146;  '90,  1192;  '91,  1470;  '92,  Atlas,  45, 46, 47. 


CHARLEVOIX   HARBOR  AND  ENTRANCE  TO  PINE  I.AKE, 

MICH.— IMPIIOVEMKNT  OF. 

(Continued  from  Vol.  II,  p.  116.) 

Appropriations. 

1876-W $81,000 

1888 12, 500, '88,  1901. 

1889 9. 000, '90,  2611. 

1892 lO;  000, '92,  2317. 

Total 112,500 

List  of  appropriations,  '92,  2317. 
Contracts. 

1889.  G.  W.  Crouter,  for  pier  constructions,  at  a  total  of  $8,595.30,  '89,  2166. 
1891.  Gaylord  &  Wing,  tor  pili'H,  at  10  ceutii  per  linear  foot,  and  white  pine  timber, 
at  $18  per  M  feet,  8.  M.     6.  W.  Crouter,  for  holts,  at  3  cents  per  pound.    Truman 
&,  Cooper,  for  brush,  at  $6  per  cord.    F.  A.  Hagen,  for  stone,  at  $2.24  per  cord, 
•91,  2673. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '88,  2.51;  '89,  294;  '90,  264;  '91,  336;  '92,  2315. 
Engineicks  in  Charge. 
Maj.  S.  M.  Manstit^ld,  1888-'89.     Report.  '88,  1899. 

Maj.  W.  Ludlow,  1889-'—.     Reports,  '89,  2164;  '90,  2610;  '91,  2672;  '92,  2315. 
Operations* 

1887-88.  354  linear  feet  of  plank-beam  revetment  placed  in  north  side  of  channel: 
45,000  cubic  yards  material  dredged  from  between  the  piers ;  south  pier  extended 
50  feet,  '88,  1900. 
1888-'89.  Three  cribs  built  Jind  re]>:iir8  made  to  end  of  north  pier  by  contract;  2,500 

cubic  yards  material  dredged  by  hired  labor,  '89,  2164. 
1889-'90.  5,760  cubic  yards  material  dredged  by  hired  labor,  '90,  2610. 
1890-'91.  33,500  cubic  yards  material  dredged,  and  repairs  made  to  upper  channel 

rcTetments,  '91,  2672. 
1891-'92.  Repairs  to  revetment  in  lower  channel,  and  gap  between  north  pier  and 
revetment  at  shore  line  filled  with  brush  and  stone,  '92,  2316. 
Piiysical  Ciiaracteristics. 

Description  of  drainage  area^  '89,  2165. 
Projects. 
By  M%j.  Mansfield.  1868,  for  improvement  of  harbor  by  dredging  a  channel  100  feet 
wide  to  a  depth  of  12  feet,  both  sides  to  be  protected  by  close  piling;  modified 
in  1876  by  the  subNtitution  of  crib  for  pile  piers,  at  an  estimated  cost  of 
$186,000,  '69,  80,81,82;  '80,  214;  '87,  2177. 


CHARIiOTTE   IIABBOR  AND  PEASE  CREEK,  FI^A.— Impbovb- 

MKNT  OF. 

Appropriations* 

1881-'88 $16,000 

1890 35,000,  '91,  1648. 

Total 61,000 

Commerce. 

Commercial  interests  to  be  subserved  by  improvement,  '91,  1683. 
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CHARIiOTXE  HARBOR  A IVD  PEASE  CREEK,  FliA.-Continncd. 

Coiitraets. 

1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  25  oente  per  cubio 
yard,  '91.  1647. 

Engrtne<^i*8« 

Chief  of  Enginrkrs. 

Reports,  '91,  190, 196;  '92,  187. 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  189a-'92.    Reports,  '91,  1646,  1681,  1683,  1684, 
Maj.  J.  C.  Mallery,  1892-'—.    Report,  '92,  1379. 
Assistant. 
J.  11.  Bacon.    Report,  '91,  1648. 
Operatfous. 
1890-'91.  Excavation  of  channel  begon  under  contract,  '91,  1647. 
1891-^92.  No  operations,  '92.  1380. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  1646. 
Projects. 
By  Capt.  Black,  1891,  for  excavation  of  a  12-foot  channel,  from  50  to  60  feet  wide, 
across  all  the  shoals  between  Boca  Grande  and  I'unta  Gorda;  estimated  cost, 
$a5,()00,  '91, 1684. 
Surveys. 
Sorvey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 

Black,  '91,  1684. 
Maps. 
'91,  1650, 1685. 


CHARLOTTE  HARBOR,  N.  ¥.— Improvement  ow. 

(Continued  from  Vol.  II,  p.  118.) 

A  ppropriations. 

1828-87 $399,328.40 

1888 45,000.00,  '88,  2072. 

1890 25,000.00,  '90,2852. 

1892 25,000.00,  '92,2556. 

Total 494,328.40 

EnR[ineers. 

Chief  of  Eng inkers. 

Reports,  '88,  282;  '89,  333;  '90,  302;  '91,  378;  '92,  3B7. 
Engineers  in  Charge. 
Capt.  C.  F.  Palfroy,  1886-'90.     Reports,  '88, 2069;  '89,  2407. 
Maj.  M.  B.  Adams,  1890-'91.     Reports,  '90,  2849,  2854. 
(^apt.  D.  C.  Kingman,  1891-'—.     Reports,  '91,  28i«;  '92,  2551. 
Operations. 
1887-88.  1,400  linear  feet  of  west  pier  superstrnctiire  rebuilt;  breaches  in  west 
pier  repaired;  pocket  in  eiist  pier  reballasted;  156  detached  piles  removed ; 
work  done  by  hire<l  labor,  '88,  2070. 
1888-^89.  20,000  cubic  yards  material  dredged;  repairs  to  east  and  west  piers,  '89, 

2409. 
1889-'90.  98,377  cubic  yards  material  dredged,  '90,  2a51. 

1890-*91.  Superstructures  of  Section  E  of  east  jetty  rebuilt  for  a  distance  of  995 
linear  feet;  repairs  to  outer  end  of  east  pier;  18,680  cubio  yards  material 
dredged  from  the  channel,  '91,  2901. 
1891-92.  83,513  cubic  yards  material  dredged;  west  jetty  superstructure  renewed; 
repairs  to  superstructure  on  east  and  west  jetties,  '92,  2555. 
Physical  Characteristics. 
Description  of  the  locality,  '88,  2072. 

Projects* 

The  projects  of  1829-'80  were  modified  in  1881  by  Maj.  McFarland,  to  provide  for 
an  extension  of  the  piers  to  the  15- foot  curve  in  the  lake,  with  the  formation, 
by  dredging,  of  a  channel  between  the  piers  15  feet  deep;  estimated  cost, 
$154,000,  '81,  2437;  '86.  lU'S,  Modified  in  1889  to  provide  for  the  maintenance 
of  existing  works,  and  of  a  channel  200  feet  wide  antl  16  feet  deep,  at  extreme 
low  water.  Estimate  for  completion,  including  appropriation  of  1890,  $31,400, 
*90,  2852, 
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CHARI.OTTI:  HAKBOR,  N.  T.— Continued. 

Projects — Continued. 
By  Capt.  KiiigmaD,  1891,  to  secure  and  maintain,  by  pier  extension  and  dredging, 
a  channel  of  navigable  width,  and  15  feet  deep,  at  extreme  low  water;  eeti- 
mated  cost  for  completion,  $109,650,  '92.  2556. 


CHATHARE  HARBOR,  MASS.— iMPROVEMEirr  of. 

Appropriations. 

1^ $5, 000, '91,  667. 

Contracts. 

1891.  C.  W.  Anthony,  for  dredging,  at  41  cents  per  cnbic  yard,  '92,  596. 
£nKineers. 

ClIIKP  OF   KNGINKERS. 

Reports,  '91,  46;  '92,  51. 
Engineer  in  Charge. 
Lieut.  Col.  8.  M.  Mansfield,  189(M— .    Reports,  '91,  667;  '92,  595. 
Operations. 

1890-'91.  No  operations, '91,  667. 
189l-'92.  8,794  cubic  yards  material  dredged,  '92,  595. 
Projects. 
By  Lieut.  Col.  Mansfield,  1890,  for  improvement  of  the  inner  harbor  by  ezcayation 
of  a  channel  6  feet  deep  at  mean  low  water,  through  the  three  obstmctinff 
bars,  100  feet  wide  at  the  inner  and  200  feet  wide  at  the  outer  end;  estimated 
cost,  $10,000,  '91,  667. 


CHATTAHOOCHEE  RITER,  GA.  AND  ALA.— Impboykmxnt  or. 

(Continued  from  Vol.  II,  p.  119.) 

Appropriations. 

lKi5-'87 $155,000 

1888 20,000,  '88,  1183. 

1890 20.000,  '90,  1648. 

1892 25,000, '92,  1406. 

Total 220,000 

List  of  appropriations,  '88,  1182;  '91,  1702. 
Commerce. 

Navigation  benefited  by  improvement,  '90,  1646. 
Contracts. 
1888.  M.  A.  Sweeney  &  Bro.,  for  construction  of  drilling  barge,  at  $8,400,  and 
dumping  fiat,  at  $600,  '89,  1395. 
Engfineers. 
Chief  of  Engineers. 

Reports, '88.  156;  '89,  181;  '90, 164;  '91,  199,211;  '92,  195. 
Enginkkrs  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-^89.     Report,  '88,  1181. 
Capt.  P.  M.  Price,  1889-'—.    Reports,  '89,  1393;  '90,  1646;  '91.  1702;  '92,  1405. 

A  uu  1  ST  ANT 

T.  Robinson.    Report8,'89,  1395;  '90,  1646;  '91,  1758. 
Operations. 

1887-88.  3,818  cnbic  yards  marl  and  1,3.54  snags,  logs,  and  trees  removed  from  the 
river;  repairs  made  to  jotties  at  Mound  Bar,  '88,  1182. 

1888-'89.  753  cubic  yards  rock  and  2,225  logs,  snags,  and  overhanging  trees  removed 
from  the  channel,  '89,  1395. 

1889-'90.  576  cubic  yards  rock  and  904  snags  and  logs  removed  from  the  channel, 
'90,  1647. 

1890-*91.  25  trees  cleared  from  the  banks,  10  snags  and  166  cnbic  yards  marl 
removed  from  the  channel,  and  extensive  repairs  made  to  snag  boat  Chatta- 
hoochee, '91,  1702. 

1891-92.  366  snags  and  1,.500  cubic  yards  gravel  remcdd  from  channel ;  1,100  lineax 
feet  pile-and-brush  bank  protection  and  jetty  work  built,  '92,  140i6. 
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€HATTAH<M»€HirE  RIVER,  OA.  AATD  AI.A.— Continned. 

Plans* 

In  1890  Col.  Coinstock  did  not  consider  the  river  between  West  Point  and  Franklin 
worthy  of  improvenieiit,  '9JU  1758. 
Projects. 

By  Capt.  Damrellf  1873,  for  improvement  of  the  Chattahoochee  River,  from,  its 
month  to  ColuinbuH,  224  miles,  bv  formation  of  a  channel  100  feet  wide  and  4 
feet  deep  at  low  water,  by  blasting,  dredging,  removal  of  snags  and  logs,  and 
the  coDstrnction  of  wing  dams,  '73,  700;  'tiO,  1070;  '86,  200.  Original  estimate 
stated  as  $385,274,  '86,  1169;  '87,  1283. 

Survey^s. 

Examination  between  West  Point  and  Franklin  ordered  by  act  of  September  19, 
1890.    Made,  1890,  under  direction  of  Capt.  Price,  '91,  1757. 


CHEAT  RIVER,  W.  V A.— Improvement  of. 

Appropriations. 

1890 $13, 000, '91,  2361. 

Eii8:iiieers« 

Chief  of  Engineers. 

Reports, '89.  254;  '91,  291;  '92.  279. 
Engineers  in  Charge. 

Lient.  Col.  W.  E.  Merrill,  1888-'92.    Reports,  '89,  1905 ;  '91,  2361. 

Maj.  A.  Stickney,  1892-'—.    Report,  '92,  1991. 
Assistants. 

C.  E.  Rees.    Report,  '89,  1906. 

P.  Golay .    Reporte,  '91,  2361 ;  '92.  1991. 

Operations* 

1890-'91.  5,626  cnbic  yards  of  rock  cleared  from  tbe  channel,  '91,  2361. 
1891-'92.  8,221  cubic  yards  rock  blasted  and  removed  from  the  channel,  '92,  1991. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '89,  1905. 

Projects. 

By  Lient.  Col.  Merrill,  1889,  for  improvement  of  the  river  from  its  mouth  at  Point 
Marion  to  Rowlesburg,  W.  Va.,  a  distance  of  49  miles,  by  blasting  and  remov- 
ing rock  obstructions  to  give  a  raft  navigation,  at  an  estimated  cost  of  $13,000, 
'89,  1906;  '91,  2361. 
Surveys. 

Exariiination  ordered  by  act  of  Aagust  11,1888.    Made,  1889,  under  direction  of 
Lieut.  Col.  Merrill,  '89,  1905. 


CHEBOrOAN  HARBOR,  MICH:.— Improvement  or. 

(Con tinned  from  Vol.  II,  p.  120.) 

Approwriatioiis. 

1871-'8T. $133,000 

1888 15,000, '88,  1960. 

Total 148,000 

List  of  appropriattum,  '90^  2449. 
Contracts. 

C.  E.  Mitchell,  for  dredging,  at  14.4  cents  per  cnbic  yard,  '88,  1960.  • 
Eiifrineers. 
Chief  of  Engineers. 

Reports, '88,  261;  '89,  309;  '90,  278;  '91,  348;  '92,  334. 
£jfOUfKRE  IN  Charge. 
Col.  O.  M.  Poe,  1883-'—.     Reports, '88,  1958;  '89.  2243;   '90,  2719;  '91,  2764; 
'92,  2448. 
Operations. 
1887-'88.  29,979  cubic  yards  of  material  dreilged,  '88,  1959. 
1888-'89.  28,472  cubic  yards  of  material  dredged,  '89,  2244. 
1889-'90.  31,204  cubic  yards  of  material  dredged,  '90,  2720. 
1890-'92.  No  operations;  project  completed^  '91,  2764;  '92,  2448. 

SMS 8 


• 
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CHEBOTGAJV  HARBOR,  lUICH.— Continued. 

Projects. 

By  Capt.  Farqiihar,  1870,  for  improvement  of  the  harbor  by  dredging  a  channel  200 
feet  wide  and  14  feet  deep  from  the  month  of  the  river  to  Cheboygan  village, 
and  the  protection  of  the  channel  by  pile  piers  with  crib  pierheads ;  estimated 
cost,  $395,000, '71,  185,186;  '80,  219;  '87,  2247. 

In  1885  Col.  Poe'reduced  the  estimate  for  the  present  project  to  $218,000,  '85,  2128; 
'87,  2248.  In  1888  Col.  Poe  proposed  the  continuation  of  the  15-foot  channel 
upstream  to  the  State  Road  Bridge.  The  present  project  therefore  proposes 
a  chaunel  15  feet  deep  and  200  feet  wide  from  the  15-foot  carve  in  the  Straits 
of  Mackinaw  to  the  tirst  bridge,  and  the  revetting  of  both  sides  of  the  channel 
outside  the  shore  line;  estimated  cost,  $218,000,  '88,  1959. 

Project  completed  in  1890,  at  a  cost  of  $129,648,  '91,  2720;  '92,  2448. 


CHEESEqUAKES  CREIHSK,  TV.  J.— Improvement  of. 

(Continued  from  Vol.  II,  p.  121.) 

Appropriations. 

1880-'82 $40,000 

Eoirineers. 

Chief  of  Engineers. 

Report,  '88,  73. 
Engineer  in  CnAROE. 

Capt.  G.  McC.  Derby,  1886.     Report,  '88,  661. 
Operatious. 
l887-'88.  No  operations  for  lack  ot  funds,  '88,  661. 

Projects. 

By  Col.  Newton,  1879,  to  change  the  outlet  into  a  direction  at  right  angles  to  the 
beach  and  to  sustain  this  direction  by  parallel  jetties  to  strengthen  the  coarse 
of  the  stream  and  increase  the  d^ptli  to  4  feet  mean  low  water;  estimated 
cost,  $75,279,  '80,  525,527;  '82,  680.  EsUmate  revised  in  1885  to  $90,000,  '85, 
743;  '87.  743. 


€IlElIAliIS  RIVER,  WASH.— Improvement  of. 
(See  also  Grays  Haruou,  Wash.) 

(Continued  from  VoL  II,  p.  121.) 

Appropriations. 

1882-'87 $8,000 

1888 2,000,  '88,  2175. 

1890 3,000,  '90,2986. 

Total 13,000 

List  of  appropriations,  '91,  3237. 
Contracts. 

1889.  T.  S.  Tew,  for  hire  of  boat  and  snagging  oatfit,  at  $31.67  per  day,  '89,  25G0. 
Engineers. 
Chief  of  Kngineers. 

Reports,  '88,  302;  '89,  360;  '90,  323;  '91,  407;  '92,  382. 
Engineers  in  Charge. 
Maj.  T.  H.  Handbury.  1888-'90.     Reports,  '88,  2174;  '89,  2559. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2984 ;  '91.  3236;  '92,  2726. 
Operations. 
1887-88.  353  snags  and  129  overhanging  trees  removed,  '88,  2175. 
1888-' 89.  60  snags  and  5  overhanging  trees  removed,  '89,  2560. 
1889-'90.  56  snags  cleared  from  the  channel,  '90,  2985. 
1890-'91.  60  snags  and  51  stumps  removed  from  the  channel  between  Montesano 

and  Grays  Harbor,  '91,  3237. 
1891-'92.  8  snags  cleared  from  the  channel,  '92,  2727. 
Projects. 
By  Capt.  Powell,  1882,  for  removal  of  aoags,  logs,  drift,  and  similar  obstructions 
between  Claquato  and  the  mouth,  a  distance  of  70  miles,  giving  a  navigable 
channel  of  3  feet  for  two-thirds  of  the  year,  at  an  estimated  annual  cost  ot 
$8,000,  '82,  2687, 2688. 
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CHESTER  RIVER,  IfII>.— Improvement  of,  at  Kent  Island  Narrows. 

(Continued  from  Vol.  II,  p.  124.) 

Appropriations* 

1876-79 $41,000 

1890 5,000,  '90,954. 

1892 3,000,  '92,  971. 

Total 49,000 

List  of  appropriations,  '88,  747. 
Contracts. 

1891.  National  Dredging  Company,  for  dredging,  at  10  ccnits  per  cubic  yard,  '91, 
1189. 
Engrlneers* 
Chief  of  Engineers. 

Reports,  '89,  112;  '90,  102;  '91,  126;  '92,  126. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1884-'—.    Reports,  '88,  747 ;  '90.  954 ;  '91, 1188 ;  '92. 970. 
Assistant. 
A.  Stierle.    Report,  '90,  955. 
Operations* 
1887-^88.  No  operations.  '88.  747. 

189^'91.  Excavation  of  channel  begun  under  contract,  *91,  1788. 
1891-'92.  20,061  cubic  yards  material  dredged,  '92,  971. 
Plans. 
By  Mr.  W.  F.  Smith,  1889,  for  excavation  of  a  channel,  from  Crampton  to  a  point 
one  mile  belt)w  Millington,  60  feet  wide  and  6  feet  deep  at  mean  low  water ;  esti- 
mated cost,  $12,750,  '90,  956. 

Projects* 

By  Lieut.  Col.  Craighill,  1874,  for  the  improvement  of  this  part  of  Chester  River, 
by  the  reopening  of  a  channel  formerly  existing  between  Chester  Riv«»r  and 
Eastern  Bay,  which  has  been  closed  by  a  solid  cause wav,  under  the  author- 
ity of  the  State  of  Maryland;  estimated  cost,  $25,000,  ''75,  ii,  64;  '85,  133. 
Project  completed,  at  a  cost  of  $25,000,  in  1878;  no  further  work  deemed 
necessary,  '85,  133. 

In  1889  Mr.  W.  F.  Smith  proposed  the  improvement  of  the  river,  between  Chester 
and  Jones  La'nding,  by  excavation  of  a  channel  from  Crampton  to  a  point  one 
mile  below  Millington,  supposed  to  be  Jones  Landing,  a  distance  of  6|-  miles, 
&)  feet  wide  and  6  feet  deep  at  mean  low  water;  estimated  cost,  $12,750,  '90, 
956;  '91,  1186;  '92,  971. 
Surveys* 

Survey  between  Crampton  and  Jones  Landing  ordered  by  act  of  August  11,  1888. 
Made,  1889,  under  direction  of  Mr.  W.  F.  Smith,  '90,  956. 


CHICAGO  HARBOR,  I£.I<.— Imikovement  or. 

(Continued  from  Vol.  II,  p.  125.) 

Appropriations* 

1833-W $1,804,005 

1888 200.000,  '88,  1888. 

1890 100,000,  '90,2402. 

1892 72, 000, '92,  2239. 

Total 2,176,005 

Contracts* 

1888.  F.  R.  Crane,  for  dredging,  at  13^  cents  per  cubic  yard,  '89,  2112.    The  Fitz- 
Sinions  &.  Council  Company,   for  breakwater  construction,  at  a  total    of 
$118,117.87,  '89,  2112. 
1891.  Kimball  &  Cobb  Stone  Company,  for  superstructure  reconstruction,  at  a  total 
of  $85,335.38,  '91,  2599. 
Engfineers* 
Chief  of  Engineers. 

Reports,  '88,  247;  '89,  287;  '90,  257;  '91,  329,  426;  '92,  315. 
Board  op  Engineers. 
Convened  at  Chicago,  September  17,  1890,  by  S.  O.  No.  61,  to  report  upon  the 
establishment  of  harbor  lines  in  Chicago  Harbor.    Report^  '91,  2661.     (Col. 
Poo,  M%j.  Davis,  and  Capt.  Marshall.) 
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€Hi€AOO  HARirOR,  ILI..— Continaed. 

Enflrineers — Continued. 

Enginkkr  in  Chakgk. 
Capt.  W.  L.  Marshall,  1888-'—.     Reports,  '88, 1886 ;  '89, 2110 ;  '90, 2399 :  '91. 2596 : 
•92,  2237. 

Assistants. 
J.  C.  Almy.    Report,  "89,  2113. 

G.  A.  M.  Llljencrantz.     Reporte,  '90,  2402 ;  '91,  2599 ;  '92,  2240. 
Operations* 

1887-^88.  95  linear  feet  of  concrete  snperstrnctnrelaid;  400  linear  feet  of  Bubstrac- 
ture  laid  in  extension  of  the  exterior  breakwater,  '88, 1887. 

1888-'89.  400  linear  feet  8ui)er8tructure  built  over  outer  extremity  of  exterior 
breakwater;  substructure  of  exterior  breakwater  extended  408  feet;  4  cri.bR 
built  to  repair  gap  in  southerly  breakwater;  25,280  cubic  yards  material 
dredged, '89,  2110. 

1889-'90.  718  linear  feet  substructure  and  1,156  linear  feet  superstructure  built  at 
exterior  break wat<er;  5  cribs  placed  in  southerly  breakwater  gap,  '90,  2399. 

1890-'91.  1,700  linear  feet  of  east  breakwater  superstructure  rebuilt,  '91,  2597. 

1891-^92.  Superstructure  over  easterly  breakwater  completed;  superstructure  built 
over  north  pier  and  repairs  made  to  the  same,  '92,  2240. 
Projects. 

The  work  for  the  improvement  of  this  harbor  was  commenced  by  the  United  States 
under  its  first  appropriation  in  1833  and  continued  at  irregular  intervals  t^ 
186-4,  and  thereafter  more  regularly  to  1870,  at  which  latter  date  the  basis  of 
the  present  project  was  adopt«»d.  Between  1833  and  1870  the  project  consisted 
in  the  formation  of  a  channel  of  entrance  to  mouth  of  river  between  two  piers 
extending  into  the  lake,  and  between  which  a  channel  of  about  14  feet  was 
obtained.  The  amount  appro]>riated  from  1833-'69.  inclusive,  was  $446,005,  '76^ 
ii,  433;  '79,  1555.  Between  1870  and  1876  additional  extensions  were  made  to 
the  north  and  south  piers,  '70,  96;  '76,  ii.  426, 435.  In  1870  the  project  for  an 
outer  harbor  yras  adopted,  oontem])lating  the  construction  of  an  ca*^terly  break- 
water 4,000  feet  long,  about  3,3(X)  feet  from  the  shore,  and  a  southeafiterly 
breakwater  about  3,000  leet  long,  the  protected  area  being  about  455  acres,  of 
which  185  acres  were  reserved  for  piers  and  slips,  and  270  acres,  with  a  depth 
dredged  to  16  feet,  for  harborage,  '70,  101, 124;  '76,  ii,435;  '79,  1555;  '86. 1702. 

In  1878  the  project  was  further  modified  by  an  additional  l>reakwat«r  aboat  5,400 
feet  long,  and  to  be  placed  north  and  east  of  the  harbor  entrance,  '79,  1561; 
»81,  2153^2102;  '86,  306.  The  amount  apjiropriated  imm  1870-'86,  inclusive, 
was  $1,358,000,  and  in  1886  it  was  estimated  that  $240,000  was  required  to  com- 
plete existing  project,  '86,  1703;  '87,  2113. 

In  1888  the  estimate  for  completion  of  existing  project,  including  superstructure 
construction  over  easterly  breakwater  in  the  outer  harbor,  completion  of 
exterior  breakwater  and  outer  basin,  and  dredging  at  the  harbor  entrance, 
was  increased  to  $372,000,  '88,  1887;  '91,  2599. 
Surveys* 

Maps. 
'89,  2112;  '90,  2402;  '91,  2599;  '92,  Atlas,  104. 


CHICKAHOinrilVr  KIVER,  TA.— improvement  09, 

(Continued  from  Vol.  II,  p.  127.) 

A  ppropriatioiis* 

l878-'87 $19,000 

1888 2,500,  '88,  834. 

1890 2,500,  '90,  1080. 

1892 5,000,  '92,  1092. 

Total 29,000 

List  of  ai>propriati()ns,  '88,  834;  '92,  1092. 

Contracts. 

1889.  American  Dredging  Companv,  for  dredging,  at  14  cents  per  cable  yard,  '89, 

1019. 
1891.  C.  T.  Caler,  for  dredging,  at  15i  cents  per  cubic  yard,  '91,  1300. 
Engineers* 
CuiSF  OF  Enginkkrs. 
Keport*,  '88,  114;  '89,  132,135;  '90.  119,121;  '91,  149,153;  '92,  151. 
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CSICKAHOMINIT  BITER,  ▼A.-<;oDt1nned. 

Engriaeers— Continned. 
£nqi>^br6  in  Charoe. 
S.  T.  Abert,  U.  S.  agent,  1874-'91 .    Reports,  '88, 832 :  '89. 1018 ;  '90, 1079, 1085, 1086. 
Capt.  G.  J.  Fiebejjjer,  1891-'92.    Report,  '91,  1299, 1305. 
Lieut.  E.  Burr,  1892-'—.    Report,  '92,  1091. 
Absistant. 
J.  P.  White.    Report,  '91. 1306. 
Operations. 
1887-'88.  No  operations  for  lact  of  funds,  '88,  833. 
1888-'89.  10,321  ci^ic  yards  material  dredged,  '89,  1019. 
1889-'90.  777  cubic  yards  material  dredged,  '90,  1079. 
1890-'91.  No  operations,  '91,  1299. 
1891-'92.  13,080  cubic  yards  material  dredged,  '92,  1092. 
Piiyaieal  Cbaracteristics* 

Description  of  the  locality,  '90,  1085. 
Plans. 
By  Mr.  S.  T.  Abert,  1888,  for  improvement  of  the  creek  between  Windsor  Shades 
and  Ropes  Neck  by  removal  of  snags,  trees,  stumps,  and  similar  obstructions: 
estimated  cost^  $4,000.  '90,  1089. 
In  1891  Capt.  Fiebeger  did  not  consider  the  river  between  Holly  Landing  and  Long 
Bridge  worthy  of  improvement,  '91,  1306. 
Projects* 
By  S.  T.  Abert,  1878,  for  improvement  of  Chickahominy  River  by  excavation  of  chan- 
nels 100  to  150  feet  wide  through  Binns,  Old  Fort,  and  Windsor  Shades  bars,  to 
a  depth  of  8  feet  at  low  water;  estimated  cost,  $15,000, '79,  610;  '80,  115. 
increased  in  1882  for  a  channel  through  the  bar  at  the  mouth  to  $18,000,  '82, 
1043.    Increased,  in  1885,  $1,000,  '85,  988.    In  1887  it  was  estimated  that  $10,000 
was  required  to  complete  the  project,  '87,  947. 
By  S.  T.  Abert,  1890,  for  excavation  of  a  channel  from  100  to  150  feet  wide  and  at 
least  8  feet  deep  at  low  water  through  the  bar  at  the  mouth :  estimated  cost, 
$7,.5O0,  '91,  149, 1299. 

Surveys* 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Mr.  S.  T.  Abert, 

'90,  1086. 
Examination  from  Holly  Landing  to  Long  Bridge  ordered  by  act  of  September  19, 

1890.    Made,  1891,  under  direction  of  Lieut.  Fiebeger,  '91,  1306. 
Maps. 
'89, 1018. 


CHICKASAHAT  RITER,  IMSS.— Impboveaisnt  OF. 

Appropriations* 

1890 $5,000,  '91,  1792. 

1892 5,000,  '92,  1466. 

Total 10,000 

Engineers* 

Chikf  ov  £noxnkrrs. 

Reports, '89,  193;  '91,  218;  '92,  211. 
Enginekr  in  Charge. 
Maj.  A.  N.  DamreU,  1888-'—.    Reports,  '89,  1463;  '91,  1791;  '92, 1456. 
Operations* 

1891-92.  6,000  overhanging  trees  felled  upon  the  banks,  and  6,000  logs  cleared, 
'92, 1456. 
Plans* 
By  Maj.  Damrell,  1889,  for  improvement  of  the  river  from  jts  mouth  up  to  the  rail- 
road bridge  near  Shubuta,  by  removal  of  logs,  snagH,  and  overhanging  trees, 
giving  a  3-foot  depth  at  low  water;  estimated  cost,  $30, (XK);  also,  for  a  chan- 
nel 2  feet  deep  and  65  feet  wide  from  Shubuta  up  to  Enterprise,  at  a  cose  of 
$100,000,  '89.  1465. 
Projects* 

By  Maj.  Damrell,  1889,  to  secure  a  3-foot  navigable  channel  from  the  mouth  up  to 
the  railroad  bridge  near  Shubuta,  bv  removal  of  logs,  snags,  and  overhanging 
trees,  at  an  estimated  cost  of  $30,000,  '89.  1465;  *9:C  1791;  '92,  1456. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Maj.  Damrell,  '89, 1463. 
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ClIIIVCOTEAOUE  BAT  TO  DELAll^ARC:  BAT.— Imf&ovxmjbnt  of 

INLAND   WATER  WAY   BETWEEN. 

(Coutinued  from  Vol.  II,  p.  128.) 

Appropriations. 

188G-'»7 $18,750 

1888 50,000,  '88,746. 

1890 50,000,  '90,932. 

1892 25, 000, '92,  965. 

Total 143,750 

€oininerce« 

Aiuoiiut  of,  lutorested  in  the  improvement,  '88,  746;  '89,  893. 
Contracts. 

1889.  C.  McLean,  for  dredging,  at  21.9  cents  per  cubic  yard,  *89,  892. 

1890.  W.  H.  Virden,  for  construction  of  three  bridges,  at  a  total  cost  of  $1,193, 
•90,  932. 

£ng:ineers. 
Chief  of  Engineers. 

Reports, '88,  91;  '89,  106;  '90,  97;  '91,  123;  '92,  123. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'-.    Reports,  '88, 745;  '89, 892;  '90, 930;  '91, 1068, 
1171 ;  '92,  956. 
Assistant. 
A.  Stierle.    Reports,  '91,  1174;  '92,  962. 
Operations. 

1887-88.  No  operations,  '88,  745. 

1888-89.  46,fil!)  cubic  j'anls  material  dredged,  '89,  892. 

1889-'90.  64,209  cubic  yards  material  dredged. 

1890-91.  Excavation  of  cut  betwet^n  Assawonian  and  Indian  River  bays  completed, 

and  three  temporary  \v<iodeii  bridges  erected,  '91,  1170. 
1891-92.   Traws  placed  in  three  wooden  bridges,  '92,  957. 
Piiysical  Chara^'teristics. 
Description  of  the  country  through  which  the  proposed  canal  route  would  extend, 
'91,  1174. 
Plans. 

By  W.  F.  Smith,  1891,  for  excavation  of  a  canal  between  Rehoboth  and  Delaware 
bays,  at  an  estimated  cost  of,  (1)  bv  the  Lone  Creek  route,  $460,224 ;  (2)  by  the 
Burton  Creek  route,  $<)i)2,132 ;  (3)  by  the  Stockley  Creek  route,  $574,581,  '91, 1178, 
1179.     Stockley  Creek  route  considered  the  best,  '91,  1180. 
Projects. 
By  W.  F.  Smith,  188."),  for  an  inland  navigation  between  Chincoteagne  and  Dela- 
ware bays,  a  distance  of  73  miles,  by  the  formation,  where  necessary,  of  a 
dredged  channel  70  feet  wide  and  6  feet  deep  at  mean  low  water;  estimated 
cost,  $350,000, '85,  897,870,9(M;  '91,  1169;  '92,  956. 
Surveys. 
Survey  for  canal  bet»ween  Rehoboth  and  Delaware  bays.    Made,  1891,  under  direc- 
tion of  W.  F.  Smith,  '91,  1174. 


CIIINCOTEAOUE  INLIIT,  TA.— Survey  of  breakwater  at. 

EniBTineers. 

Chief  of  Knoineers. 

Reports. '89,  112;  '90,  102. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent.     Report,  '90,  980. 
Assistants. 
D.  C.  Hudson.    Report,  '90,  980. 
A.  Stierle.     Report,  '90.  982. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  980. 
Plans. 
By  Mr.  W.  F.  Smith,  1890,  for  improvement  of  the  inlet  by  construction  of  1,200 
linear  feet  of  stone  break wjiter  and    ir),ir>0  linear  feet  of  jetty  at  Wallops 
Beach  and  Fishing  Point;  estimated  cost,  tJJ, 782, 688,  '90,  1)82*. 
Surveys. 
Survey  for  breakwater  ordered  bv  act  of  August  11, 1888.     Made,  1890,  under  direc- 
tion of  Mr.  W.  F.  Smith,  '90,  981. 
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CHIPPEDTA  RIVER,  INCIiUDING   TEIiLOlT  BANKS,  ITIS.- 

Improvement  of. 

(Continued  from  Vol.  II,  pp.  129, 130.) 

Appropriation  A. 

187fr-'87.  Chippewa  River $86,750 

1888.  Yellow  Bankfl 30,000 

1888.  Chippewa  River,  iucliidiug  Yellow  Banks.. .     10, 000,  '88,  1546. 

1890 10,000,  '90,  2086. 

1892 5,000,  '92,  1836. 

Total 141,750 

List  of  appropriations,  '91,  2202;  '92,  1835. 
Commerce. 

Lumber  iutorests,  '89,  1796. 
Engineers. 

Chief  of  Engineers. 
Reports, '88,  203;  '89,  236;  '90,  212;  '91,  270;  '92,  258. 

Engineers  in  Charge. 
Maj.C.  J.  Alleii,  1878-^90.  Reports. '88, 1542 ;  '89,  1794. 
Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2084;  '91,  2201;  '92,  183?. 
Operations. 

1887-'88.  Training  dam  at  Eau  Claire  leveled  off  and  repaired ;  dam  at  Dark  Slough 
repaired  and  extended  95  feet;  brush  and  stone  dnuis  at  Five  Mile  Bluff,  Battle 
Islanrl,  and  Dead  Lake  Cut-off,  and  jetties  at  mouth  of  river  repaired;  shore 
revetment  at  head  of  east  jetty  extended  150  feet;  repairs  to  revetment  at 
Yellow  Banks,  '88,  1542-45. 

1888-'»9.  1,305  linear  feet  of  wing  dam  built  at  Plum  Island  Flats ;  576  linear  feet  of 
dam  and  revetment  built  at  Battle  Island,  Dark  Slough,  and  Waconta  Island 
dams.  Repairs  to  existing  works ;  3,026  cubic  yards  stone  and  1,314  cubic  yards 
brush  used,  '89,  1795. 

1889-'90.  Repairs  to  east  and  west  jetties  at  mouth  of  river;  90  cords  stone  and 
164  cords  brush  used,  '90,  2085. 

1890-'91.  No  operations,  '91,  2202. 

1891-'92.  Pile  boom  built  at  Dead  Lake  Cut-off;  Plum  Island  Flats  Dam  No.  2  built, 
and  foundation  courses  of  Dam  No.  3  laid,  '92,  1834. 
Projects. 

By  M:y.  Farquhar,  1875,  for  improvement  of  Chippewa  River,  Wis.,  from  Eau  Claire 
to  the  mouth,  by  dredging,  construction  of  wing  dams,  and  removal  of  obstruc- 
tions; estimated  cost,  $139,892.50,  of  which  amount  $64,102.50  was  estimated 
as  the  cost  of  protecting  the  "Yellow  Banks''  from  erosion,  '77,  574;  '80,  179. 

By  Maj.  Allen,  for  the  protection  of  about  26,000  linear  feet  of  river  bank  at  five 
pointM  below  Eau  Claire;  estimated  cost,  $96,000,  '83,  1442;  '86,  1489. 

In  1883  the  estimate  for  improvement  of  the  Chippewa  was  revised  by  omitting 
cost  of  work  at  Yellow  Banks  and  increasing  the  cost  of  the  remaining  work 
to  $132,476, '83.  1440;  '87,  1699.  From  1876  to  1886,  inclusive,  $116,750  was 
appropriated ;  estimated  cost  of  completion  of  existing  project  in  1887,  $55,523, 
'87,  1701.  1702. 

In  1888  $45,552  was  estimated  as  required  for  completion  of  the  Chippewa  River 
improvement,  and  $66,000  for  completion  of  improvement  at  Yellow  Banks, 
malcing  a  total  for  completion  of  both  projects  of  $111,552,  '88,  1544-46. 
Increased  in  1889  to  $115,737.72,  '89,  1797;  '91,  2201. 


CHOCTAITHATCHEE  RIVER.  FJLA.  AND  AI.A.— Impbovehent  of. 

(Continued  from  Vol.  II,  p.  130.) 

Appropriations. 

1832-W $92,000 

1888 10,000,  '88,  1168. 

1890 12,500,  '90,  1633. 

1892 12,500,  '92,  1411. 

Total 127,000 

List  of  appropriations,  '88.  1167;  '89,  1381;  '91,  1707. 
Commerce. 
Increase  in  cotton  shipments,  '89,  1382. 
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CV^CTAWHATCHKC  BIV£B,  FLA.  AND  AI4A.— Continaed. 

Contracts. 

M.  A.  Sweeney,  for  suag-boat  construction;  at  $4,800,  '89,  1583. 
Engineers. 
Chief  of  Enoinkers. 

Reports,  '88,  153;  '89.  178,  185;  '90,  160;  '91,  201;  '92,  197. 
£nginerrs  in  Charge. 

Cupt.  R.  L.  Hoxie,  1885-'89.     Report,  '88,  1166. 

Capt.  P.  M.  Price,  188&-^— .     Reports,  '89, 1380, 1423 ;  '90, 1631 ;  '91, 1707 ;  '92,  liO». 

A  8S 1 8T  ANTS 

W.  A.  Goiild.     Report,  '90.  1633. 
W.  G.  Williamson.     Report,  '89,  1425. 
J.  E.Tnrtle.    Reports,  '91.  1708;  '92,  1410. 
I^eg^islatlon. 

Law  passed  by  Alabama  legislature  to  prohibit  the  driving  of  loose  logs  in  the 

Choctawbatchee  River,  within  the  State  of  Alabama,  '89,  1382. 
Operations. 
1887-^88.  5,772  logs  and  siiags  removed  from  the  channel,  '88,  1168. 
1888-'89.  3,183  trees,  logs,  and  snags  removed  from  the  channel,  and  695  trees  from 

the  banks,  '89,  1382. 
1889-'90.  Removal  of  snags,  stumps,  and  channel  obstructions  continued,  '90, 163S. 
1890-^91.  Removal  of  snags  and  similar  obstructions  continued,  '91,  17(*8. 
1891-'92.  2,142  snags  removed  from  the  channel,  and  386  trees  cleared  from  the 

banks,  '92,  1410. 
Plans. 
By  Capt.  Price,  1889,  for  excavation  of  a  channel  60  feet  wide  and  3  feet  deep 

between  Geneva  and  Newton,  by  dredging  shoals  and  removing  snags  and 

logs;  estimated  cost,  $57,125,  '89, 1424. 
Projects. 
By  Col.  Simpson,  1872,  for  improvement  of  Choctawhatohee  River  fropi  its  mouth 

to  Geneva,  a  distanre  of  212  miles,  by  removal  of  snags,  sunken  logs,  etc.; 

estimated  cost,  $44,332,  '74.  896;  '81,  1194. 
By  Maj.  Damrell,  1880,  for  improvement  of  the  river  from  Geneva  to  Newton,  a 

distance  of  40  miles,  by  removal  of  obstructions  and  construction  of  3  locks 

and  dams;  estimated  cost,  $78,500,  '80, 1081;  making  an  aggregate  of  $1*^2,832 

for  the  improvement  of  the  river  from  its  mouth  to  Newton,  '86. 1177 ;  '87,  li272. 
Surveys. 
Examination  for  a  low-water  channel  from  Geneva  to  Newton  ordered  by  act  of 

August  11, 1888.    Made,  1889,  under  direction  of  Capt.  Price,  '89, 1423. 


CHOPTAIVK  RIVER,  IHD.— Improvement  cor. 

(Continued  from  Vol.  II,  p.  131.) 

Appropriations. 

1880-'87 $30,000 

18K8 7.500,  '88,749. 

1890 7,.500,  '90,  939. 

1892 3, 000, '92.  972. 

Total 48,000 

List  of  appropriations,  '89,  901;  '91,  1190. 
Commerce. 

Value  of  the  improvement  to,  '88,  748. 
Contraets. 
1889.  American  Dredging  Company,  for  dredging,  ftt  15  cents  per  enbic  yard, 

•90,  938. 
1891.  C.  T.  Caler,  for  dredging,  at  14|  cents  per  cubic  yard,  '91,  1191. 
Eng:ineersi. 
Chikf  of  Engineers. 

Reports, '88,  93;  '89.  110;  '90,  100;  '91,  127;  '92,  127. 
£n(;ixker  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.    Reports,  '88, 748;  '89, 900;  '90, 938;  '91. 1189; 
•92,  972. 
Operations. 
1887-'88.  45,220  cubic  yards  material  dredged  ftom  the  channel,  '88^  748. 
1888-'89.  No  operations,  '89,  901. 
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Operations — Continued. 
1889-'90.  Dredging  resumed,  '90,  938. 
1890-'91.  43,827  cubic  yards  material  dredged,  '91,  U89. 
1891-92.  No  operations,  '92.  972. 
Projects. 
By  Lieut.  Col.  Craighill,  1880,  for  tlie  form»tk>n  of  a  dredged  4)haBnel,  75  feet  wide 
and  8  feet  deep  at  mean  low  water,  between  Denton  and  Gainsborough.    Esti- 
mated cost,  $79,000,  '80,  636;  '87,  94;  '91.  1190;  '92.  972. 


CHRISTIANA  RITEB,  DEIi.— (See  Wilmington  Harbor,  Del.) 


CHUCK ATVCK  CRECK,  TA.~£xamination  of. 

Eiif^neers. 

Chief  of  Enginebrs. 

Report,  '89,  120. 
Enginkrr  in  Charge. 

Lieut.  G.  J.  Fiebeger.    Beport,  '89,  968. 
Assistants. 
J.  Riddle.    Report,  '89,  969. 
T.  I.  George.    Report,  '89,  970. 
Physical  Cbaracteristtcs. 

Description  of  the  locality,  '89,  969. 
Plans. 
In  1888  Lieut.  Fiebeger  did  not  consider  that  the  present  or  prospective  demands 
of  commerce  warranted  any  improvement,  '89,  969. 
Surveys. 
Examination  ordered  by  act  of  August  11,1888.    Made,  1888.  under  direction  of 
Lieut.  Fiebeger,  '89,  968. 


CLACKAniAS  RIVER,  OREO.-^Examinatiok  of. 

Engineers. 

Chirp  of  Knginkers. 

Report,  '89.  357. 
Engineer  in  Charge. 
Capt.  W.  Young.    Report,  '89,  2528. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2524. 
Plans* 

In  1888  Capt.  Young  did  not  consider  the  river  worthy  of  improvement,  '89,  2524. 
Snrvejrs, 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Young,  '89,  2523. 


CLARENDON  AND  L.01¥ER  WHITE  RIVERS,  ARK.— Survey  to 

PREVENT  INJURY  FROM  BACKWATER  FROM  THE  MISSISSIPPI  BlVER. 

Engfineers. 

Chief  of  Engineers. 

Reports,  '91.  257;  '92.  247, 16OT. 
Engineers  in  Charge. 

Capt.  H .  8.  Taber.    Report,  '92,  1698, 1700. 

Col.  C.  B.  Comstock.     Report,  '92,  1704. 
Physical  Characteristics. 
Description  of  the  locality,  '92,  1698. 

Plans. 

By  Col.  Comstock,  1892,  for  levee  construction,  5,100,000  cubic  yards^  from  Helena 
to  the  White  River,  at  an  estiuiated  cost  of  $1,100,000,  '92,  1704. 
Surveys. 
tiarvey  ordered  by  act  of  September  19, 1890.     Made,  1892,  under  direction  of  Capt. 
Taber,  '92,  1700. 
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CI^ABKS  GREEK,  S.  €•— Improvxmbht  Of. 
(Continued  from  Vol.  11,  p.  133.) 

Appropriations* 

1888 $2,500, '88.  129. 

1890 2,500, '90,  1204. 

1892 2,500,  '92,  1207. 

Total 7,500 

Commerce. 

Prospective  commerce  of  tlie  creek,  '89,  1166. 
Engineers. 
Chikk  of  Engineers. 

Reports,  '88,  128;  '89,  151;  '90.  136;  '91,  172;  »92, 171. 
Engineer  in  Charge. 

Capt.  F.  V.  Abbot,  1888-'—.    Reports,  '89,  1164;  '90,  1203;  '91,  1453;  '92. 1206. 

R.  Whitford.    Reports,  '89,  1165;  '90,  1204;  '91, 1454;  '92,  1207. 
Operations. 

1887-89.  No  operations, '88,  128;  '89,  1164. 

1889-90.  1,063  tn^cs  and  snags  and  12  cords  of  small  snags  removed  from  the  clian- 

nel,  and  195  trees  and  35  cords  of  brush  removed  from  the  banks,  '90,  1204. 
1890-'9l.  No  operations,  '91,  1453. 

1891-92.  4,396  snags  and  logs  and  394  cords  of  small  snags  removed  from  the  chan- 
nel, and  553  trees  cut  from  the  banks,  '92,  1207. 
Projects. 
By  Capt.  Bixby,  1887,  for  improvement  of  the  creek  by  removal  of  snags  and  lean- 
ing trees,  and  closing  the  northern  mouth  of  Lynches  River:  estimated  cost, 
$7,500,  '87,  nil;  '89, 1164;  '91,  1453. 
Surveys. 
Maps. 
'90,  1204. 


CliARKSTIliIiE  HARBOR,  mo.— Examination  or. 

Enirineers. 

Chief  of  Engineers. 

Re|»ort,  '89,  231. 
Engineer  in  Ciiakgr. 
Cnpt.  E.  H.  Rufl'ner.    Report,  '89, 1722. 
Plans. 
By  (apt.  Rnffner,  1889,  for  closing  the  chute  between  Clarksyille  Island  and  the 
Illinois  shore  by  a  gravel  dam  1,000  feet  long,  and  construction  of  a  wing  dam 
above  tlie  head  of  the  island  from  the  Illinois  shore,  in  snoh  a  direction  and  of 
such  a  length  as  will  serve  to  confine  the  channel  to  the  Missouri  shore;  esti- 
mated cost,  *25,000,  '89,  1724. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Ruftner,  '89,  1722. 


CliEARlMTATER  RITER,  IDAHO.— Tmprovrment  or. 

(Continued  from  Vol.  II,  p.  134.) 
Appropriations. 

l879-'87 $15,000 

Enifineers. 

CiiiKF  OF  Engineers. 

Report,  '88,  306. 
Engineer  in  Charge. 

Ma.j.  W.  A.  Jones,  1885.    Report,  '88,  2189. 
Operations. 
1887-'88.  No  operations,  '88»  2189. 
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CLEARll^ATER  RITER,  IDAHO— Continued. 

Projects* 

By  Maj.  Wilson,  1878,  for  removal  of  rock  and  bowlders  from  Lewiston  to  month  of 
North  Fork,  forming  a  channel  60  to  75  feet  wide,  with  a  depth  of  4  to  5  feet  at 
low  water;  estimated  cost,' $34,424,  '79,  1816,1823;  '80,  240;  '87,  2523. 


€L.i:VEI.A!VD  HARBOR,  OHIO.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  135.) 

Appropriations. 

1825-'87 $1,347,994.84 

1888 100,000.00,  '88,  2004. 

18JM) 75,000.00,  '90,  2780. 

1892 100, 000. 00, '92,  2505. 

Total 1,622.994.84 

List  of  appropriations,  '92,  2504. 
Commerce. 

Report  of  Board  of  Industry  upon  development  of  lake  commerce  and  necessity 
for  increased  harbor  facilities,  '88,  2008. 

Contracts. 

1888.  W.  M.  Pattison,  for  drift  bolts  and  spikes,  at  2^  cents  per  pound,  '89,  2323. 
Kelley  Island  Lime  and  Transport  Company,  for  furnishing  and  placing  foun- 
dation stone,  ut  $4.89  per  cord.  J.  B.  Donnell  v,  for  furnishing  stone  and  timber, 
at  a  total  of  $65,268,  '89,  2324.     A.  Lacour,  for  iron,  at  a  total  of  $3,926,  *89, 2324. 

1890.  Kelley  Island  Lime  and  Transport  Company,  for  furnishing  stone,  at  $10,680, 
'91,  2857.  L.  P.  &  J.  A.  Smith,  for  breakwater  extension,  at  a  total  of  $47,954, 
'91.  2857.  W.  M.  Pattison,  for  iron,  at  $3,147,  '91,  2857.  Carkin,  Stickney  & 
Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  2859. 

Eniirineers. 

Chief  of  Enginicrrs. 
Reports, '88,  274,2005;  '89,  325;  '90,  294;  '91,  370;  '92,  349. 

Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-'92.     Reports,  '88,  2001, 2006;  '89,  2319;  '90,  2777;  '91, 

2853. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2503. 
Operations. 

1887-88.  Foundation  of  1,200  linear  feet  of  breakwater  completed  by  the  deposit 
of  4,620  cords  of  stone ;  600  linear  feet  of  breakwatpr  parapet  and  superstruc- 
ture completed;  3,530  linear  feet  of  parapet  wall  built;  repairs  to  piers  and 
superstructure  by  hired  labor,  '88,  2002,2003. 

1888-^89.  Superstructure  placed  on  7  cribs  by  hired  labor;  7  cribs  placed  and  filled 
under  contract;  repairs  to  piei*s  and  breakwater  by  hired  labor,  '89,  2320, 
2321. 

1889-'90.  550  linear  feet  of  breakwater  completed  under  contract;  repairs  to  piers 
by  hir«jd  labor;  3,256  cubic  yards  material  dredged,  '90,  2778. 

1890-^91.  13,300  cubic  yards  material  dredged  from  channel  between  the  piers  and 
from  breakwater  basin;  extension  of  east  breakwater  begun,  '91,  2854. 

1891-92.  4,786  cubic  yards  material  dredged;  repairs  to  breakwater,  '92,  2503. 
Private  and  Corporate  l¥ori<:. 

Dredging  by  city  of  Cleveland,  '90.  2778. 
Projects. 

History  of  projects  previous  to  1875,  '80,  2135;  '87,  2317. 

By  Board  of  Engineers,  1875,  improvement  of  Cleveland  Harbor  by  construction  of 
breakwater  on  west  side  of  month  of  Cuyahoga  River;  estimated  cost, 
$1,800,000,  '80, 2141,  2143;  '85,  2228.  Modification  by  Chief  of  Engineers,  '75, 
i,  303;  '80,  2141.  Completed  in  1883,  at  a  coHt  of  $800,000,  '85, 2228.  Modified  in 
1884,  by  Board  of  Engineers,  by  an  additional  breakwater  with  a  parapet; 
estimated  cost,  $500,000,  '85,  2235;  '87,  2317, 2319.  Amount  required,  in  1888, 
for  completion  of  the  above  project,  including  the  appropriation  of  1888, 
$219,2.50. 

In  1888  Maj.  Overman  proposed  to  extend  the  lake  arm  of  the  east  breakwater,  as 
at  present  projected,  from  about  1,100  feet  to  3,500  feet  in  length,  then  incline 
toward  tho  shore  on  a  line  i>arallel  with  the  present  projected  breakwater,  and 
construct  2,000  linear  feet  of  breakwater,  making  a  total  of  5,500  linear  feet 
for  the  east  breakwater,  and  increasing  the  anchorage  space  beyond  the  16-foot 
curve  from  75  to  200  acres.  Estimated  cost  of  proposed  extension,  $300,000. 
Total,  in  1888,  for  completion  of  original  and  revised  project,  $519,250,  '88, 
2004.2006. 
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CliETELANB  HABBOB,  OHIO— Continued. 

Surveys* 

Maps. 
'88,  2006, 2010;  '91,  2856. 


GI^INCII  RITER,  TEIVIV.— IMPROVEMSMT  of. 

(Continued  from  Vol.  II,  p.  137.) 

A  ppropriations. 

1880-'87 $26,000 

1888 5,000, '88.  1609. 

1890 4, 000, '90,  2132. 

1892 4,000/92,  1927. 

Total 39,000 

LiBt  of  appropriations, '89,  1835;  '91,  2265. 
Engineers* 

Chief  of  Enginkers. 

Report*,  '^8,  209;  '89.  244;  '90.  220;  '91,  281. 
Engineers  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.    Reports,  '88,  1606;  '89,  1835;  '90.  2131;  '91. 

2264. 
Lieut.  Col.  H.  M.  Robert,  1892-^—.    Report,  '92,  1925. 
Ijeirlslatlon* . 
Legislation  by  State  of  Tennessee  in  reference  to  ''fish  traps"  in  the  Clinch  River, 
'88,  1608. 
Operations* 
1887-'88.  540  cubic  yards  rock  and  gravel   excavated;    715  cnblc  yards  riprap 
quarried;  1,309  cubic  yards  of  dam  and  30  linear  feet  of  crib  work  built,  '88, 
1607. 
1888-^89.  224  cubic  yards  rock  excavated;  1,160  cubic  yards  riprap  quarried;  889 

cubic  yards  riprap  dam  built,  '89,  1836. 
1889-'90.  80  linear  feet  of  crib  dam  built ;  528  cubic  yards  stone  placed  in  dams,  and 

28  overhanging  trees  cut,  '90,  2132. 
1890-'91.  Removal  of  obstructions  and  dam  construction  continued,  '91,  2265. 
1891-92.  544  cubic  yards  rock  excavated,  and  875  cubic  yards  rock  used  in  oonstmc- 
tion  of  wing  dams  at  Llewellyn  and  Youngs  Island  shoals,  '92,  1926. 
Pity^sical  Ciiaraeleristies* 

Description  of  the  river,  '88,  1606. 
Projects* 
By  Maj.  McFarland,  1876,  for  obtaining  a  high-water  channel  of  from  1^  to  2  feet 
&om  the  mouth  to  Watkins  Ferry,  a  distance  of  145  miles,  by  construction  of 
wing  dams  and  removal  of  obstructions  for  230  miles;  estimated  cost,  $26,400, 
'76.737;  '80,  1680. 
After  an  expenditure  of  $21,000,  the  estimate  was  increased  by  Maj.  King,  1885,  to 
$50,000,  '85, 1767;  '87,  1755, 1757;  '91,  2265. 


€EiII¥T01V  HARBOR,  €0]¥N.— Improvement  of. 

(Continued  from  Vol.  11,  p.  137.) 
Appropriations* 

1882 $3,000 

1890 3, 500, '90,  617. 

1892 2, 000, '92,  668. 

Total 8,500 

Engineers* 

Chikf  of  Engineers. 

Reports,  '88,  47;  '89,  59;  '90,  54 ;  '91,  66;  '92,  71. 
Engineer  in  Charge. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '88. 538;  '89, 609;  '90, 616;  '91, 759; 
'92.  667. 
Operations. 
18H7-'JM).  No  operations  for  lack  of  funds,  '88,  539;  '89,  669;  '90,  616. 
189()-'91.  836  tons  of  riprap  granite  used  in  extensi<m  of  the  dike,  '91,  760. 
1891-'92.  No  operations,  '92.  667. 
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ClilUF'TOIV  liARBOR,  COIVIV.— Continaed. 

Physical  Characteristics. 

Description  of  the  harbor,  '88^  538. 

By  M^j.  Barlow,  1882)  for  closing  the  breach  by  a  riprap  stone  dike,  and  if  the 
desired  depth  was  not  restored  by  the  increased  tidal  flow,  to  dredge  channels 
100  feet  wide  and  6  feet  deep  at  mean  low  water  throneh  the  two  shoals;  esti- 
mated cost  of  dike,  $3,000,  or  of  dike  and  dredging,  $10,000,  '82,  630;  '86^  034; 
•87,506;  '92,667. 


ClilNTOIV  RIVER,  JVIICH.— Imfhovbmbnt  09. 

(Continued  horn  Yol.  II,  p.  138.) 

Appropriations. 

1852-^87 $31,500 

1888 10, 000, '88, 1974. 

1890 10, 000,  '90,  2744. 

1892 8, 564, '92,  2478. 

Total 60,064 

Contracts* 

1888.  H  u  bbtfll  &.  Skeldon,  for  famishing  dredge  and  tug,  at  $6.45  per  hour,  '88, 1974. 

1889.  Hii'bbell  &,  Skeldon,  for  revetment  oonstrnction  and  dredging,  at  a  total  of 
$9,756.16, '90,  2744. 

1891.  6.  Lockerbie,  for  dredging,  at  23^  cents  per  onbic  yard,  '91,  2789. 


Chief  of  Engineers. 

Reports,  '88,  265;  '89,  316;  '90,  286;  '91,  358;  '92,  341. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88,  1973;  '89.  2270;  '90,  2742;  '91,  2788: 
'92,  2477. 
Operations. 
1887-^88.  Dredging  of  channel  nnder  contract  began,  '88,  1973. 
1888-'89.  No  operations,  '89,  2271. 
1889-'90.  8,169  cubic  yards  material  dredged,  '90,  2743. 
1890-'91.  25,906  cubic  yards  of  material  dredged,  completing  the  removal  of  sboala 

at  Green  Fence,  Tets  and  For  tons  Bends,  and  Relmolds  Bar,  '91,  2788. 
1891-'92.  23,374  cubic  yards  material  dredged,  '92,  2477. 
Projects. 

By  Lieut.  Col.  Poe,  1885,  for  improvement  of  entrance  by  dredging  9,400  feet  of 
channel  100  feet  wide  and  10  feet  deep,  and  oonstrnction  of  3,280  linear  feet 
of  pile  revetment  and  repairs  to  pile  crib ;  estimated  cost,  $32,926,  '85,  2193, 
2195;  '86,325;  '91,2788. 


COAIV JOK  BAT,  IV.  €•— (See  -CuRRiTncK  Sound,  Coakjok  Bay,  and  Nobth 

RiVKR  Bar.)    ' 


COASTER  HARBOR' ISLAIVDy  R.  T.— Imfrovembnt  at. 

Appropriations. 

1^ $5,500, '91,  719. 

Engfineers. 

CHncr  OF  Enoiksers. 

Reports,  '89.  56;  '90.  51;  '91,  57;  '92,  60. 
Enginbkrs  in  Chargk. 
Maj.  W.  R.  Livermore,  1888-'92.    Reports,  '90.  590, 591;  '91.  718. 
Capt.  W.  H.  Bixby,  1892-^—.    Report,  '92,  624. 
Operations. 
1890-'91.  31,281  cubic  yards  material  dredj^ed,  '91,  718. 

1891-92.  Work  of  cutting  throagh  the  causeway  and  erecting  bridges  begun, 
'92,  625. 
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COASTER  HARBOR  I8I.AND9  R.  I.-<:;ontinaed. 

Projects. 

By  Maj.  Livermore,  1889,  for  dredging  the  cove,  and  for  making  two  additional 
openings  in  the  causeway,  spanned  hy  wooden  bridges ;  estimated  cost,  $5,500, 
'90,  591. 
Surveys* 
Survey  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Maj. 
Livermore,  '90,  591. 


€0€HE€0  RIVER9  N.  H.— Improvement  or. 

(Continued  Irom  Vol.  II,  p.  139.) 

Appropriations. 

im-'S7 $161,000 

1888 9, 000, '88,  397. 

1^ 25,000, '90,  453. 

1S2 15, 000, '92,  530. 

Total 210,000 

List  of  appropriations,  '88,  396. 
Commerce. 

Decrease  in  freight  charges  resulting  from  the  Improvement,  *90,  453,475. 
Contracts. 

1889.  Thomas  Synionds,  for  dredging,  at  45  cents  per  cubic  yard,  '89,  542. 

1890.  C.  H.  Souther,  for  dredging,  at  39^  cents  per  cubic  yard  for  soft  and  $1.85  for 
hard  material,  '91,  608. 

Fnirinecrs. 
Chief  ok  Engineers. 

Reports,  '88,  20;  '89,  30, 32,  '90.  25, 26;  '91,  31;  '92,  37. 
Engineers  in  Charge. 
Lient.Col.J.A.Siuith,  l88B-'92.   Reports, '88,396;  '89,542;  '90,453,475;  '91,607. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  529. 
Assistant. 
F.  S.  Burrowes.     Report,  '90,  477. 
Operations. 
1887-'88.  738  cubic  yards  solid  rock  and  530  cubic  yards  bowlders  removed,  '88, 396. 
1887-89.  672  cubic  yards  clay  dredged  and  4,780  cubic  yards  clay  removed,  '89,  542. 
1889-'90.  No  operations ;  project  completed,  '90,  453. 
1890-'91.  No  operations,  '91,  607. 

1891-'92.  Channel  dredged  to  7  feet  depth  at  mean  low  tide  at  Dover  and  at  Clements 
Wharf,  '92,  530. 
Piiysicai  Ciiaracteristics. 

Description  of  the  locality,  '90,  475. 
Projects. 
In  1836-^37  $10,000  was  appropriated  for  the  improvement  of  the  Cocheoo  Branch 
of  the  Piscataqua  River.    The  project  of  1870  proposed  the  formation,  by  rock 
removal  and  dredging,  of  a  channel  40  feet  wide  and  4  feet  deep  at  mean  low 
water  through  the  Lower  Narrows  and  up  to  the  packet  landing  in  Dover, 
•71,  857;  '72,  939;  '76,  i,  164.    This  work  was  accomplished  in  1879  under 
•  aggregate  appropriations  of  $95,000,  '79.261;  '83,  427;  '86,  549. 
In  1882  the  project  was  amended  so  as  to  provide  for  a  cut>off  channel  through 
Alleys  Point  and  widening  to  60  feet  and  deepening  to  5  feet  through  Trickeys 
and  Clements  Point  shoals ;  estimated  cost,  $28,000,  '83,  427. 
This  work  having  been  accomplished  iu  1883,  Col.  Blunt  proposi'd,  in  1884-^85,  to 
widen  to  50  I'eet  and  deepen  to  5  feet  mean  low  water  all  parts  of  the  chan- 
nel with  less  dimensions,  from  Clements  Point  to  the  packet  landing,  at  an 
estimated  cost  of  $47,000,  '84,  471;  '85,  475;  '87,  466.    Project  completed  in 
1889,  '89,  542. 
After  examination  and  survey  in  1889,  Lieut.  Col.  Smith  proposed  to  obtain  a  chan- 
nel depth  of  7  feet,  increased  to  7^  when  passing  over  rock,  with  a  minimum 
width  of  50  fcc't  in  rock,  and  60  feet  where  the  material  is  less  expensive  to 
remove;  estimated  cost,  $175,000, '90,  477;  '91,  607;  '92,  530. 
Surveys. 
OrdcHMl  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 
Smith,  '90,  475. 
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COHANSET  CREEK9  N.  J.— Improvement  of. 
(Con tinned  from  Vol.  II,  p.  141.) 


1873-'82 $36,000 

EuKiiieers* 

Chief  of  Engineers. 

Report,  '88,  84. 
Engineer  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1885.    Report,  '88,  714. 
Operations. 
1887-'88.  No  operations,  '88,  714. 

Projects. 

By  Lieut.  Col.  Kurtz,  1872,  for  dredging  channel  130  feet  wide  and  4  feet  deep  from 
lower  steamboat  landing  to  Broad  Street  Bridge,  and  3  feet  deep  to  Nail  works 
Bridge;  estimated  cost,  $30,000,  '73,  889. 

Modified,  1879,  by  Col.  Macomb,  to  make  the  channel  80  feet  wide  and  from  5  to  7 
feet  deep,  '79,  69,  415;  estimate  increased  to  $41,000,  '80,  591. 

In  1881-82  operations  were  suspended  pending  the  action  of  the  city  of  Bridgeton. 


COHASSET  HARBOR9  MASS.— Examination  of. 

Enirlneers. 

Chief  of  Engineers. 

Report,  '89,  43.  ^ 

Engineer  in  Charge. 
Lieut.  Col.  S.  M.  Mansfield.    Report,  '89,  595. 
Plans. 
In  1888  Lieut.  Col.  Mansfield  did  not  consider  the  expenditure  of  $20,000,  the  cost 
of  dredging  an  improved  channel  1  mile  long,  50  feet  wide  and  10  feet  deep  at 
mean  low  water,  warranted  by  the  commercial  necessities  of  the  harbor,  '89, 
595, 596. 

Snrvevs. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Mansfield,  '89,  595. 


COI^ORADO  BIVER9  TEX.  AND  ARIZ.— Improvement  o7. 

(Continued  Irom  VoL  U,  p.  142.) 

Appropriations. 

1884 $25,000 

1890 10,000 

Total 35,000 

Engrineers. 

Chief  of  Engineers. 

Reports,  '89,  348 ;  '91,  235, 393. 
Engineers  in  Charge. 

Lient.  CoL  W.  H.  H.  Benyaurd,  1888-'91.    Reports,  '89,  2481;  »91,  2974. 

Maj.  C.  J.  Allen.    Report,  '91,  1939. 
Physical  Characteristics. 
Description  of  the  river,  '91,  1939, 2975. 

Plans. 

In  1888  Lieut.  Col.  Benyaurd  considered  that  the  cost  of  an  improvement  between 

C<'imp  Mojave  and  £1  Dorado  Canyon  would  be  greatly  in  excess  of  any  benefit 

to  be  derived  therefrom,  '89,  2482. 
In  1890  Lieut.  Col.  Benyaurd  reported  the  river  as  unworthy  of  improvement^  '91, 

2976. 
In  1891  Mai.  Allen  did  not  consider  an  improvement  at  the  mouth  of  the  river  a 

necessity,  '91, 1940. 

Snrveys. 

Examination  between  Camp  Mojave  and  El  Dorado  Canyon,  Ariz.,  ordered  by  act 
of  August  11, 1888.  Made,  1888,  under  direction  of  Lieut.  Col.  Benyaurd,  '89, 
2481. 
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C0Ii01IAlK>  RlVfiR,  TJEJL.  ANJ>  ABIZ.—Continiied. 

Survej^s — Continued. 
Examination  ordered  by  act  of  September  19^  1890.    Made,  1890,  onder  direction 

of  Lieut.  Col.  Benyaurd,  '91,  2974. 
Examination  for  removal  of  raft  at  ttie  mouth  ordered  by  act  of  September  19, 

1890.    Made,  1891,  under  direction  of  Mi^.  Allen,  '91,  1986. 


COLinHBlA  RIVER,  CI.ARKS  FORK.— Examination  of. 

Cafclneers. 

Chief  of  Enginrkrs. 

Beport,  '91,  409. 
Engineer  in  Chabge. 

Capt.  T.  W.  Symons.    Beport,  '91,  3250. 

Wm.  Cnthbert.     Report,  '91,  3254. 
Physical  Characteristics. 

Description  of  the  locality, '91,  3250. 
Plans. 
In  1891  Capt.  Symons  did  not  consider  the  river,  ftom  the  international  boundary 
line  to  the  mouth  of  the  Big  Black  foot  Biver,  worthy  of  improvement,  '91, 3254. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Capt.  Symons,  '91,  3250. 


COIiUMBIA    RITER,  WA9H.— Survbt  for  ship  channel  from  the 

MOUTH  OF  THE  WILLAMETTE  TO  VaNCOUVKR. 

finntneersu 

Chief  of  Engineers. 

Reports,  '91,  421 ;  '92,  395. 
Enginkkr  in  Charge. 

Maj.  T.  H.  Handbury,  1890.     Beport,  '92,  2865, 2866. 

Physical  Characteristics. 

Description  of  the  locality,  '92,  2866. 
Plans. 
By  Maj.  Handbury,  1891,  for  diversion  of  the  current  which  passes  behind  Hayden 
Island  into  the  main  channel  of  the  Columbia  River  so  as  to  scoux  away  the 
shoal  now  existing  along  the  northern  side  of  the  island,  which  obstructs  navi- 
gation for  deep-sea  vessels.    This  to  be  accomplished  b^  closing  the  chute 
behind  Hayden  Island  by  a  dam  3,000  feet  in  length ;  estimated  cost,  $33,000, 
'92, 2868. 

Surveys. 

Survev  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of  B£iJ. 
Handbury,  '92,  2866. 


COIilJMBIA  RIVER  AT  THE  DALiI^ES,  OREO.— Improykmsnt  or. 

(Continued  from  Vol.  II,  p.  146.) 

Eiftfrlaeers* 

Chief  of  Engineers. 

Beport,  '90.  3028. 
Board  of  Engineers. 
Convened  at  Portland,  Oreg.,  August  21, 1888,  to  report  upon  project  for  OTereom- 
ing  obstructions  to  navigation  in  the  Columbia  Biver  at  the  Dalles  and  Celilo 
Falls,  and  at  Three  and  Ten  Mile  Bapids.    Beport, '90,  3030.    (CotewMeiideU 
and  Craighill  and  Maj.  Post.) 
Assistant. 
X^ieut.  E.  Burr.    Beport,  '90,  3044. 
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COLUilBIA  BITER  AT  THE  DAIil^ES,  OREO.— Continaed. 

Plans. 

By  Board  of  Engineers,  1889.  for  removing  boats  from  the  river  at  the  foot  of 
Dalles  Rapids  and  returning  them  to  the  river  at  the  head  of  Celilo  Falls  by 
means  of  hydranlio  lifts,  one  at  each  terminus,  transporting  them  over  the 
Intermediate  distance  of  8  miles  on  a  railway ;  also,  improvement  of  Three- 
Mile  Rapid ;  estimated  cost,  $8,576,356,  with  an  annoal  cost  of  $80,000  for 
maintenanoe,  ^90,  3042. 


COIiVMBIA  RITER  (UPPER),  TTASH.— Impboyxmbnt  of. 

Appropriations. 

1890 $70. 000, '91,  3229. 

Enprineers. 

Chief  of  Enoinsers. 

Reports,  '89,  364;  '90,  329;  '91,  406;  '92,  381. 
Engineers  in  Charqe. 
Maj.  W.A.Jones,  1888-'90.    Report, '90,  3065.  3069. 
Miy.  T.  H.  Handbury,  1890-'91.    Report,  '90.  3066. 
Capt.  T.  W.  Symons,  1891^^.    Reports,  '91,  3223;  '92,  27ia 
Assistants. 
J.  C.  Ensign.    Report,  '90,  3067. 
J.  6.  Holcombe.    Reports,  '91,  3230;  '92.  2718. 
Operations. 
1890-'91.  Rock  removal  began  at  Priest  and  Cabinet  Rapids;  15  ringbolts  and  6 

buoys  placed  at  Priest  Rapids,  '91.  3230. 
1891-'92.  12,199  oubic  yards  rock  blasted  and  removed  at  Cabinet  Rapids;  1,894 
cubic  yards  rock  removed  at  Rock  Island  Rapids^  '92,  2717. 
Pliysical  Characteristics* 

Description  of  the  locality,  '90,  3069. 
Plans. 
By  Maj.  Jones,  1890,  for  opening  to  navigation  the  reaah  of  river  including  Priest, 
Cabinet,  and  Rock  Island  Rapids,  by  means  of  auxiliary  water  power*  at  an 
estimated  cost  of  $138,000,  with  steam  plant  at  an  estimated  cost  of  $151,000, 
'90,  3074,  3075. 

Projects* 

By  Capt.  Symons,  1890,  for  improvement  of  the  river  at  Rock  Island,  Cabinet,  and 
Priest  Rapids,  by  removal  of  rock  and  putting  in  at  all  locations,  where  they 
would  be  convenient,  iron  posts  and  ring  bolts  to  which  ascending  boats  could 
make  fast  their  lines  and  wind  themselves  up  over  the  rapids  by  means  of 
their  steam  capstans;  estimated  cost,  $550,000,  '91,  3224-25;  '92,  2716. 
Surveys*  ^ 

Survey  between  Wallula  and  the  British  line  ordered  by  act  of  August  11, 1888. 
Made,  1889,  under  direction  of  MaJ.  Handbury,  '89.  3066. 

Survey  from  the  head  of  Rock  Island  Rapids  to  the  international  boundary  Une. 
Made,  1891,  under  direction  of  Capt.  Symons,  '91,  3232. 

BIaps. 
'92, 124, 125, 126,  127, 128, 129. 


COI.VMBIA    (UPPER)    AND    81VAKE    RIVERS,    OREG*   AJVD 

WASH.— Improvement  of. 


(Continued  ftom  Vol.  II,  p.  143.) 


^r^ 


ropriaCioiis* 

2-'87 $226,000 

1888 10, 000, '88,  2189. 

1890 20,000,  '90,2983. 

1892 15, 000, '92,  2715. 


Total 271,000 

List  of  appropriations,  '91,  3210. 

8648 9 
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COIilTHEBIA   (UPPER)    AND    SlfAKE    BITERS,    OREO.   AND 

ITASH.— Continued. 

Ensineers* 

Chibf  of  Enoinicebs. 
Reports,  '88,  306;  '89,  363;  '90.  322;  '91,  405;  '92,  880. 

ENGINERR8  IN  ChABGE. 

Maj.  W.  A.  JoneB,  ISSi-'OO.    Beporto,  '88,  2188;  '89,  2584. 
Capt.  T.  W.  Symons,  1890-'—.    Beports,  '90,  2981;  '91,  3210;  '92,  2709,  972L 
Assistants. 
W.  H.  Wood.    Report,  '92,  2712. 
W.  Gathbert.    Report,  '92,  2723. 
Operations. 
History  of  operations,  '89, 2585 ;  '91,  3218. 
1887-'88.  No  operations,  '88,  2188. 
1888-'89.  2,385  cubic  yards  rock  removed,  '89,  2584. 
188i^'90.  No  operations,  '90.  2982. 

1890-'91.  Construction  of  drill  scow  and  preparation  of  plant,  '91,  3211. 
1891-92.  293  cubic  yards  bed  rock  and  bowlders  removed  from  channel  between 
Riparia  and  Lewiston,  '92,  2710. 
PhjTSical  Characteristics. 

Principal  rapids  between  Celilo  and  Lewiston,  with  fiill  and  slope,  '91,  3214. 
Projects. 
Previous  to  the  adoption  of  the  project  of  1877  efforts  were  directed  to  the  removal 
of  rocks  at  rapids  on  the  Upper  Columbia  below  the  mouth  of  Snake  River, 
'77,  1044;  '80,  2294.     The  project  of  1877  proposed  the  removal  of  rock  at 
rapids  so  as  to  give  channel  depths  of  5^  feet  on  the  Columbia  and  4^  feet  on 
the  Snake  River,  between  Celilo  on  the  former  and  Lewiston  on  the  latter,  a 
distance  of  266  miles;  estimated  cost,  $132,000,  '77,  1045;  '82,  2040;  '86,  359; 
'87,  2520. 
By  Capt.  Symons,  1892,  for  dike  construction  at  Wild  Ooose  Island,  Diamond  Cross- 
ing, and  Log  Cabin  Rapids,  with  removal  of  bowlders ;  estimated  cost,  $29,226, 
'92.  2715. 
Surveys. 
Survey  of  the  Columbia  River  from  the  international  boundary  line  to  the  head  of 
Rock  Island  Rapids.    Made,  1892,  under  direction  of  Capt.  Symons,  '92,  2721. 


COLiUniBIA  RITER,  OREG.— Impbovement  of  the  Cascades. 

* 

(Continued  from  Vol.  II,  p.  144.) 

Appropriations* 

1876-'87 $1,142,.500 

1888 300, 000, '88,  2164. 

1890 435, 000, '90,  3054. 

1892 326, 250, '92.  2822. 

Total 2,203,750 

List  of  appropriations,  '91,  3332;  '92,  2822. 
Contracts. 

1889.  F.  G.  Canel,  for  granite  dimension  stone,  at  $1.35  per  cubic  yard,  '89,  2544. 
Eng^ineers. 
Chief  of  Exgineees. 

Reports,  '88,  301;  '89,  359,2557;  '90,  326;  '91,  414;  '92,  388. 
Board  of  Engine krs. 
Convened  at  Washington,  D.  C,  February  24, 1888,  by  S.  0.  No.  7,  to  consider  and 
report  upon  plan  submitted  by  Capt.  Powell  for  lock  construction  at  the  Cas- 
cades.   Report,  '88,  2170.    (Col.  Craighill,  Lieut.  Col.  Gillespie,  and  Maj.  Post. ) 
Convened  at  Portland,  Oreg.,  August  24,  by  S.  O.  No.  28,  to  consider  and  report 
upon  modifications  in  existing  project  proposed  by  Maj.  Handbury.    Report, 
'89,  2558.    (Cols.  Mendell  and  Craighill  and  Maj.  Post.) 
Engineer  in  Charge. 
Mai.  T.  H.  Handbury,  1888-'—.    Reports,  '88, 2161 ;  '89, 2543, 2551 ;  '90,  3052;  Ul. 
3'328;  '92,  2819. 

A  agT  ST  A  N  TS 

Lieut. E.Burr.    Reports, '88,  2165;  '89,  2547;  '90,  3054;  '91.  8332. 
Lieut.  H.  Taylor.    Report,  '92,  2823. 
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COIiUmBIA  BIYEB,  ORE Q.— Continued. 

Operations. 

SB87- 88.  22,645  cnbio  yards  material  excavated  from  canal  prism  and  caisson  cham- 
ber; 12;365  cubic  yards  material  used  in  erading;  ISO  feet  of  wing  wall  com- 
pleted; excavation  of  lock  chamber  completed  and  concrete  foundation  laid: 
1,321  cubic  yards  rubble  used  in  paving  slopes  of  upper  canal  entrance;  132 
cubic  yards  stone  quarried,  '88,  2165-68. 

1888-^89.  96,981  cubic  yards  bed  rock  and  15,698  cubic  yards  gravel  excavated; 
1,965  cubic  yards  of  canal  wall  laid;  5,035  cubic  yards  of  stone  cut;  430  cubic 
yards  bowlders  quarried ;  plant  construction,  *89,  2547-50. 

1889-'90.  6,(138  cubic  yards  bed  rock  and  1,853  cubic  yards  bowlders  excavated; 
1,636  cubic  yards  concrete  made  and  laid ;  pivot  stones  placed;  construction  of 
tail-bay  walls  began;  335  cubic  yards  basalt  stone  quarried,  '90,  3053. 

1890-'91.  8,^711  cubic  yards  of  dimension  stone,  12,520  cubic  yards  of  dimension 
basalt,  and  42,988  cubic  feet  of  faced  basalt  cut;  1,544  cubic  feet  of  stone  laid 
in  lock  walls;  260  cubic  yards  stone  laid  in  canal  walls;  9.614  cubic  yards  of 
concrete  made  and  placed^  2,085  cubic  yards  bed  rock  and  4,443  cubic  yards 
gravel  and  sand  excavated  in  preparation  of  lock  masonry  foundations;  repairs 
to  plant,  '91.  3329, 3330. 

1891-92.  81,320  cubic  feet  dimension  granite,  basalt,  basalt- face  stone,  and  dimen- 
sion stone  cut;  604  cubic  yards  rubble  quarried;  2,988  cubic  yards  stone  laid 
in  lock  walls ;  260  cubic  yards  stone  laid  in  canal  walls ;  17,899  cubic  yards 
concrete  made  and  laid;  8,033  cubic  yards  material  excavated  and  used  for 
filling  in  behind  walls;  21,214  cubic  yards  masonry  used  in  construction  of 
north  abutment  of  lower  lock  and  guard  gates,  and  south  waU  of  lock  cham- 
ber, '92,  2824. 
Projects* 

The  project  of  1887  proposed  the  improvement  of  the  Cascades  by  a  canal  on  the 
Oregon  side  about  7,200  feet  long,  with  2  locks  300  feet  lone  and  50  feet  wide, 
having  a  low-water  depth  of  8  feet  over  the  miter  sills;  estimated  cost, 
$1,544,545, '77,  1047;  '78,  1033. 

In  1878  the  width  of  the  locks  was  increased  to  70  feet,  '78, 1336 ;  and  the  estimated 
cost  of  the  work  to  $1,753,867, '78,  1337;  '80,  2301.  Dimensions  of  canal, 
'79,  1849. 

The  Board  of  Engineers  of  1879  recommended  the  improvement  of  the  low- water 
navigation  through  the  reefs  below  the  canal  before  the  commencement  of  the 
construction  of  the  lock  masonry,  '80,  2307, 2314;  '81,  2571. 

In  1880  the  project  was  modified  by  the  Board  of  Engineers  to  provide  for  a  navi- 
gation from  low  water  to  a  stage  20  feet  above;  the  construction  of  a  sin^i^le 
lock  near  the  foot  of  the  rapids  462  feet  long,  90  feet  wide,  and  with  a  lift  of 
24  feet,  the  gates  to  be  70  feet  wide;  canal  prism  about  3,(KX)  feet  long,  90  feet 
wide  at  the  bottom,  and  8  feet  deep,  '81,  327, 2564, 2576. 

In  1882,  to  provide  for  modifications  of  project  and  improvement  of  channel  below 
canal,  a  revision  of  estimates  was  made,  '81,  321. 

Amount  appropriated  from  1876  to  1882. . .    $805, 000. 00  )  ,p«  „^^ 

Amount  required  to  complete  project 1, 655, 397. 31  f  **^'    ^*' 

Total 2, 460, 397. 31, '83,  2043. 

In  1885  it  was  proposed  to  make  the  widths  of  the  gates  equal  to  width  of  lock, 
'85,  2429.  Increased  width  of  90  feet  approved  by  Board  of  Ensineers  in  1886, 
•86. 1945. 

Total  amount  appropriated  to  1886,  $1,142,500,  '86,  1945.  Amount  required  to 
complete  project,  $1,1CO,000,  '86, 359. 

In  1887  a  revision  of  the  estimates  made  the  total  estimated  cost  of  the  work 
$2,992,500,  '87,  2477, 2480. 

In  1888  the  Board  of  Engineers,  to  which  Capt.  Powell's  plan  for  lock  construction 
at  the  Cascades  was  submitted,  considered  that  the  project  for  the  construc- 
tion of  the  Cascades  Canal  should  at  present  be  limited  to  providing  for  navi- 
gation up  to  a  stage  of  20  feet  above  low  water,  giving  practically  an  all-year- 
round  navigation,  the  location  and  dimensions  of  the  lock  to  remain  as'  pro- 
posed by  the  Board  of  1880,  and  the  upper  guard  gate  of  the  lock  to  be  omitted ; 
width  of  canal  above  the  lock  to  be  increased  to  250  feet,  and  below  to  140  feet. 
•88.  2170-74. 

In  1888  iron  was  substituted  for  wood  in  the  construction  of  the  lock  gates,  '89,  2558. 

In  1890,  after  completing  the  details  in  the  project  for  the  lock  aud  upper  guard 
gates  at  the  Cascades,  Maj.  Hand  bury  estimated  the  cost  of  completing  the 
project  at  $1,745,516,  '91,  3346, 3361. 
Surveys. 

Maps. 
'89,  2550. 
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COIiUniBIA  RIVER  (liODTER),  OREO.—Willambttk  and  Columbia 

RIVERS  BELOW  PORTLAND,   EXCBPT  COLUMBIA  RiVER  AT  ITd  MOUTH. 

(Continned  from  Yol.  II,  p.  146.) 

AppropriatiODS* 

1866-'87,  Lower  Willamette  and  Colambia  rivers $680, 366 

1883-'87,  flrauG:iii<r  Lower  Colnmbia  and  its  tributaries.  2, 500 

1888........: 2, 500, '89,  2177. 

1888 100, 000, '88,  2187, 

1890 100, 000, '90,  306L 

1892 150, 000, '92,  2883. 

Total 1,035,365 

List  of  appropriations,  '88,  2575;  '91.  3366. 
Commerce. 

List  of  steamers  plying  on  the  Upper  and  Lower  WUlamette,  Colambia,  and  Cow- 
litz rivers,  '92,  2835. 
Contracts. 

1887.  J.  F.  Steffen,  for  oonstrnction  of  snag  boat,  at  $19,660,  '88»  2186. 

1891.  Hoffman  <&  Bates,  for  construction  of  low-water  brash  and  rook  dam,  at  a 
total  of  $27,274,  '92,  2834. 
Engineers. 

Chief  of  Engineers. 
Reports, '88,  303,304;  '89.  361,362;  '90,  327,329;  '91,  416;  '92,  389,394. 

Board  of  Engineers. 
Convened  at  New  York,  October  14, 1891,  to  report  upon  project  for  a  25-foot  chan- 
nel from  Portland,  Oreg.,  to  the  sea.    Report,  '92,  2864.    (Cols.  Abbot,  Corn- 
stock  and  Houston,  and  Lieut.  Col.  Gillespie.) 

Engineers  in  Charge. 
Maj.  T.  H.  Handbury,  1888-'—.     Reports, '88,  2177;   '89,  2565;   '90,  3068,8064; 

'91  3362*  '92  2829. 
Maj.  W.  A.  Jones,  1886^'90.    Reports,  '88,  2185 ;  '89,  2571. 
Operations. 

1887-'88.  20,000  cubic  yards  material  dredged  from  Columbia  River  Bar,  and  60 
cubic  yards  rock  blasted  and  removed,  '88,  2185, 2186. 

1888-'89.  31,130  cubic  yards  material  dredged;  Saint  Helens  Jetty  extended  1,026 
feet  '89  2573. 

1889-'90!  53,600  cubic  yards  material  dredged,  '90.  3064. 

1890-'91.  33,800  cubic  yards  material  dredged;  1,248  cords  of  brush  and  1,250  tons 
of  rock  placed  in  dams  at  Martin  and  Burke  sloughs;  1,157  linear  feet  of  cross 
dike  built,  '91.  3364, 3365. 

1891-92.  Break  in  dam  at  head  of  Martin  Slough  repaired ;  dam  at  Burke  Slough 
strengthened;  chute  behind  Swan  Island  in  the  Willamette  River  closed  by  a 
pile,  brush,  and  stone  dam;  21,860  cubic  yards  material  dredged  from  Swan 
,  Island  Bar.  The  following  works  were  completed  by  the  city  of  Portland: 
Between  the  foot  of  Swan  Island  and  Saint  Johns,  4,000  feet  of  diking;  at  Post- 
Office  Bar,  6,300  feet  of  diking;  in  the  Colnmbia  River,  11,750  feet  of  diking 
built  at  Walker's  Island;  15,O0k)  feet  of  diking  at  Snag  Island,  in  Cathlamet 
Bay ;  97,500  cubic  yards  material  dredged  at  foot  of  Swan  Island  and  Saint 
Johns,  from  Post-Office  Bar,  and  from  bar  at  Walkers  Island,  '92,  2830, 2833. 
Physical  Characteristics. 

Gauging  lower  river  and  principal  tributaries,  '88,  2177;  '89,  2565;  '90,  3064. 

High  waters  of  the  Willamette,  '90,  3059. 

Description  of  the  Lower  W^illamette  and  Columbia  rivers,  '92,  2852. 
Private  and  Corporate  l¥orl£. 

20,000  cubic  yards  material  dredged  from  Columbia  River  Bar  by  Portland  Board 
of  Trade,  '88.  2185. 

Diking  and  dredging  by  the  city  of  Portland  (aeo  Operations),  '92.  2832, 2833. 
Projects. 

History  of  operations  and  projects  prior  to  1880,  '80,  2266. 

From  1866,  the  date  of  the  first  appropriation,  to  1876  the  improvement  consisted 
in  dredging  across  Swan  Island,  Post-Office,  and  Saint  Helens  bars,  and  the 
bar  at  the  mouth  of  the  Willamette  River,  '80,  2267, 2270. 

In  1877  a  Board  of  Engineers  recommended  the  permanent  improvement  of  the 
channel  from  Portland,  on  the  Willamette,  to  Columbia  City,  on  the  Colnmbia, 
so  as  to  permit  the  passage  of  vessels  drawing  20  feet  or  more.  Improvements 
at  the  following  localities :  a  dike  closing  the  sonth  channel  of  Willamette  at 
Swan  Island,  the  partial  closing  of  Willamette  Slough,  dikes  and  revetment 
at  the  mouth  of  the  Willamette  to  confine  the  current  to  the  principal  channel, 
and  the  construction  of  converging  dikes  on  Saint  Helens  Bar.  'The  amount 
appropriated  previous  to  1877  was  $2 10,365,  '77, 1004.  The  Board  estimated  the 
cost  of  the  above-named  works  at  $298,974,  '77,  1019, 1025;  '80,  2270. 


« 
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COLVMBIA  BIV£R  (L.Oir£B),  OREG.— Continued* 

Projects — Continued. 

In  1879  a  Board  of  Engineers  recommended  the  Rnbstitatiou  of  constmctions  made 
of  piles,  fascines,  and  stone,  in  place  of  the  brush  and  stone  previonslv  recom- 
mended, '80,  2253. 

In  1882,  $2^,000  had  been  appropriated  nnder  this  project,  when  it  was  modified 
to  cover  increased  cost  of  work  and  additional  constmctions  required,  at  an 
estimated  cost  of  $183,635,  '82.  2644 ;  '83,  1998 ;  '84,  2216. 

In  1885  $365,000  had  been  appropriated  under  the  projects  of  1877-^82,  when  it 
was  further  modified  to  cover  the  improvement  of  three  shoal  areas  below 
Columbia  City.  Amount  estimated  for  completion  of  project  in  1885  was 
$407,000,  '85,  2377;  '86,  357, 1940. 

In  1887  the  estimated  cast  of  completion  was  increased  $68,000,  '87,  2516. 

In  1889  the  cost  of  completion  was  increased  to  $350,000  to  provide  for  extension 
of  the  existing  project  to  embrace  the  permanent  improvement,  by  dredging 
and  contraction  works,  of  Walkers  Island  Bar,  at  a  cost  of  $15,()00,  and  Post- 
Office  Bar,  at  a  cost  of  $50,000,  '89,  2575. 

By  MaJ.  Handbury,  1891,  to  make  and  maintain  a  navigable  channel  i>om  the  city 
of  Portland,  Oreg.,  to  the  sea,  bearing  a  low- water  depth  of  25  feet,  by  dredg- 
ing through  bars,  closing  chutes,  construction  of  dikes  and  works  of  contrac- 
tion and  dredging;  estimated  cost,  $722,464,  '92,  2860. 
Surreys* 

Survey  of  the  Lower  Willamette  and  Columbia  rivers  with  a  view  to  securing  25 
feet  at  low  water  from  Portland  to  the  mouth  of  the  Columbia.  Made,  1891, 
under  direction  of  M^|.  Handbury,  '92, 2852. 


COIjUHIBIA  BITEB,  OBEO.~Improvbment  of  the  mouth  or. 

(Continued  firom  Vol.  II,  p.  148.) 

Appropriations. 

1878-W $305,000 

1888 500, 000, 'SS,  2158. 

1890  i         '^^^^^ 

^^^ )       475, 000, '90,  3016. 

1892 350, 000, '92.  2811. 

Total 1,705,000 

List  of  appropriations,  '91,  3318. 
Commerce* 

Tonnage  out  and  in  liound  over  Columbia  River  Bar  for  1891-'92,  *92,  2817. 
Comparative  statement  of  principal  exports  from  1883  to  1892,  '92, 2818. 
Contracts. 

1889.  P.  HiAkle,  for  furnishing  rock,  at  64  cents  per  ton,  '89.  2531.  C.  P.  Church, 
for  fascines,  at  $2.74  per  cord,  and  poles,  at  24  cents  each,  '89, 2531.  Paqnet  &. 
Smith,  for  4  barges,  at  $5,870  each,  '89,  2533. 

1890.  C.  P.  Church,  for  fascines,  at  $2.84  per  cord,  and  poles,  at  23f  cents  each, 
'90.  3014.    J.  £.  Smith,  for  rock,  at  63^  cents  per  ton,  '91,  3319. 

1891..  R.  Hoyt,  for  fascines,  at  $2.70  per  cord,  and  poles,  at  22  cents  each,  '91, 3319. 
Engineers. 
Chief  of  Enginrers. 

Reports, '88,  301;  '89,  358;  '90,  325;  '91,  412;  '92,  386. 
Engineer  in  Charge. 
MaJ.  T.  H.  Handbury,  1888-'—.    Reports,  '88, 2155 :  '89, 2529 :  '90, 3011, 3025 :  '91. 
3314;  '92,  2808. 
Assistant. 
G.  B.  Hegardt.    Reports,  '89,  2535;  '90,  3017;  '91,  3320;  '92,  2811. 
Operations. 
1887-88.  Jetty  tramway  extended  2,500  feet;  1,400  linear  feet  of  mattress  built; 

20,315  tons  stone  placed  in  jetty,  '88,  2156. 
1888^89.  63,468  tons  of  rock  placed  in  jetty;  4,176  linear  feet  of  tramway  built;    ' 
4,432  linear  feet  of  mattress  built;  track  and  wharf  construction  and  repairs 
to  plant,  '89,  2535^0. 
1889-'90.  Mattress  foundation  and  tramway  construction  advanced  1.7  miles;  con- 
struction of  pile  driver  and  repairs  to  plant ;  120,354  tons  rock  placed  in  jetty, 
'90,  3012-14. 
1890-'91.  4,128  tons  of  rock  and  4,400  cords  of  fascines  received  and  placed  in  the 
jetty;   1,700  linear  feet  of  shore-trestle  piling  renewed;  repairs  to  tracks, 
tramways,  and  plant,  '91,  3314-17. 
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€OL.r]IIBIA  BITER,  OREG.--Continaed. 

Operations — Continaed. 

1891-92.  Tramway  extended  1,088  feet;  30,000  tons  of  rock  damped  in  widened 
portion  of  end  of  the  Jettpr;  25,000  tons  of  rock  used  in  secnring  the  root  of 
the  Jetty;  1.768  cords  of  fascines  i»nd  3,628  poles  used  in  mattress  oonstmc- 
tion,  *92p  2808, 2809. 
Projects. 

By  Board  of  Engineers,  1882,  for  a  jetty,  slightly  convex  to  the  north,  extending 
from  the  shore  near  Fort  Stevens  in  a  northwesterly  direction  toward  a  point 
about  3  miles  south  of  Cape  Di8api>ointmeut;  the  ietty  to  consist  of  random 
stone  placed  on  a  mattress  foundation,  and  to  be  about  2,400  feet  in  length, 
with  its  top  at  low  water,  and  a  width  not  less  than  5  feet;  the  outer  7,500  feet 
of  the  Jetty  to  be  faced  with  beton  blocks  of  Arom  5  to  20  cubic  yards  each; 
estimated  cost,  $3,710,000,  '83,  2018 :  '87,  2470.  Lieut.  Col.  Mendell,  differing 
on  some  points  from  the  majority  of  the  Board,  submits  a  minority  report,  '83, 
2034.  Congress  authorizes  commencement  of  improvements  recommended  by 
majority  of  Board,  '84, 402. 

In  1890  the  cost  of  completion  was  reduced  from  $2,423,000,  in  1889,  to  $525,000,  '90, 
3016;  '91,  3319. 
Surveys. 

Survey  of  the  month  of  the  river.  Made,  1891,  under  direction  of  MaJ.  Handbnry, 
'91,  3325. 

Surveys  of  the  bar  at  the  month  of  the  river.  Made.  1892.  under  direotion  of  MaJ. 
Handbnry,  '92,  2810. 

Maps. 
'88,  2156;  '89,  2534;  '90,  3022;  '91,  3325. 


COMBAHEE  BITER,  S«  €•— Examination  or. 

Engineers. 

Chiev  of  Engineers. 

Report,  '89,  158. 
Enoinekr  in  Charge. 
Capt.  F.  y.  Abbot.    Report,  '89, 1211. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  1211. 
Surveys. 
Exanunation  to  determine  whether  the  breaking  of  Bull  River  into  Combahee 
River,  near  the  head  of  Bull  Kiver,  will  injure  the  navigation  of  Combahee 
River  ordered  by  act  of  Auguat  11,  1888.    Made,  1888,  under  direction  of  Capt. 
Abbot, '89,  1211. 


CONECUH  BITER,   AMjA.  AND  FI^A.— (See  Escambia  and  Conecuh 

RIVERS.) 


CONOABEE  BITEB,  8.  C.~Improvembnt  or. 

(Continued  from  Vol.  II,  p.  150.) 

Appropriations. 

1886-'«7 $7,500 

1888 7,500,  '88,945. 

181K) 5,000,  '90,  1225. 

1892 5,000,  '92,  1218. 

Total 25»000 

List  of  appropriations,  '89, 1194. 
Eiii^iiiecrs. 
Chief  of  Engineers. 
Keports  '88,  133;  '89,  156;  '90,  139;  '91,  174;  '92,  173. 
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CONOABEE  BITEB,  8.  C.— Continued. 

E  n^ineers — Continued. 
Enginbbrs  IK  Ohargk. 
Capt.  W.  H.  Bixby,  1885~'89.    Report,  '88,  943. 

Capt.  F.  y.  Abbot,  1889-^—.    Reports,  '89, 1193;  '90,  1224;  '91, 1464;  '92, 1217. 
Assistant. 
R.  H.  Whitford.    Reports, '88»  946;  '89.  1194;  '90,  1226;  '91, 1466;  '92, 1218. 
Operations. 
1887-88.  73  logs  and  stumps  and  5  cords  of  small  snags  removed  from  the  riyef 

channel,  '88,  944. 
1888-'89.  13  logs  and  stumps  removed  from  the  channel,  '89,  1198. 
1889-'90.  1,110  trees,  logs,  and  enags  remoyed  from  the  channel;  460  trees  and  8 

cords  brush  out  from  the  banks,  '90,  1226. 
1890-'91.  1,374  snags  and  stumi>s  cleared  from  the  channel,  and  918  trees  and  58 

cords  of  brush  removed  from  the  banks,  '91,  1466. 
1891-^92.  195  snags  and  logs  and  11  cords  of  small  snags  cleared  from  the  channel. 
'92, 1218. 
Projects. 
By  Capt.  Bizby,  1884,  to  secure  a  4-foot  navigation  from  its  mouth  to  Grandby  Land- 
ing, a  distance  of  47  miles,  by  the  removal  of  snags,  logs,  rocks,  and  slight 
shoals,  and  in  properly  protecting  caving  banks;  estimated  cost,  $30,000,  '85, 
1144. 
In  1887  the  project  was  modified  by  providing  for  the  clearing  of  obstructions  to  the 
natural  depth  of  the  river  above  Grandby,  at  a  total  estimated  cost  of  $54^500, 
'87, 1093;  '91,  1465;  '92, 1217. 
Surveys. 
Maps. 
'89, 1194. 


COjyUTEAUT  HARBOB,  OHIO.—Improvembkt  or. 
(Continued  from  Vol.  II,  p.  150.) 

Appropriations. 

1829-'80 $112,629.39 

1892 40,000.00 

Total 152,629.39 

Eni^ineers. 

Chief  of  Engineers. 

Reports,  '88,  276;  '89,  328;  '91,  373;  '92,  852. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman.  1885-^92.    Reports,  '88,  2015;  '89,  2340. 
Lieut.  Col.  J.  A.  Smitb,  1892-'—.    Report,  '92,  2515. 
Operations. 

1887-^89.  No  operations,  '88,  2015;  '89,  2340. 
Plans. 
Maj.  Overman  reports  in  1888,  that  unless  the  facilities  of  th^  harbor  are  increased 

further  improvement  is  unnecessary,  '88,  2015. 
In  1889  Maj.  Overman  estimated  that  the  repair  and  removal  of  piers  and  revet- 
ment and  dredging  to  16  feet  depth  through  harbor  entrance  would  cost 
$115,000,  '89,  2341. 
In  1891  M%j.  Overman  recommended  the  construction  of  new  piers  and  dredging 
between  them  to  a  depth  of  17  feet,  each  pier  to  be  about  2,000  feet  long  and 
to  extend  to  the  17-foot  curve  in  the  lake;  estimated  cost,  $418,140,  '92,  2519. 
Projects. 
By  Capt.  Maurice,  1829,  for  closing  existing  channel  through  sand  bar  at  mouth 
of  river  by  means  of  parallel  piers  of  crib  work ;  estimated  cost,  $20,001.65, 
'80,  2166.    Project  completed  in  1835,  '80.  2167. 
By  Col.  Cram,  1866,  for  repair  of  existing  pier  work,  prolongation  of  west  pier  350 
feet,  and  dredging  channel  115  feet  wide  and  12  feet  deep ;  estimated  cost, 
$31,112,  '80,  2169.    Project  completed  in  1872,  '80,  2170. 
By  Maj.  Wilson,  1880,  for  restoration  of  pier  and  construction  of  pile  work;  esti- 
mated cost,  $35,090,  '80,  2171;  '86,  1873;  '87,  2332. 

Surveys. 

Examination  for  deepening  and  widening  the  channel  ordered  by  act  of  August  U, 
1888.    Made,  1889,  under  direction  of  Maj.  Overman,  '89,  2340. 

Survev  of  Conneaut  Harbor.  Made,  1891,  under  direction  of  Lieut.  Col.  Smith, 
•92.  2517. 
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CONIVECTIGIJT  BITEBy  abOTe  Hartford*  Conn.— Improvbment  of. 

(Continaed  from  Vol.  II,  p.  151.) 

Appropriations. 

1829-'80 $100,000 

List  of  appropriations,  '88,  629;  '92,  658. 
Engineers* 
Chief  of  Engineers. 

Rei)ort6,  '88,  46;  '89,  67;  '90,  68;  '91,  64;  '92, 68. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886^— .    Beporto,  '88,  627;   '89,  660;  '90,  606;  '91,  748; 
'92.  656. 
Operations. 
1887~'90.  No  operations ;  available  fbnds  insufficient  to  begin  any  ^neral  improve- 
ment, '88.  528;  '89,  662;  '90.  606;  '91.  749;  '92,  658. 
Piiysical  Ciiaracteristics. 

Description  of  the  river  above  Hartford,  '88.  528. 
Projects. 
By  Maj.  Warren,  1871,  for  giving  an  iqoreased  deptb  to  the  channel  by  the  com- 
struction  of  wing  dams  at  five  places  between  Hartford  and  Enfield  Rapids, 
and  by  dredging;  estimated  cost,  $850,000,  '71,  84,  757.    No. general  project 
adopted,  '87,  588;  '88,  528;  '91,  749;  '92,  657. 


CONNECTICUT  BITEB,  below  Hartford,  Conn.— Improvsmemt  or. 

(Continued  fh>m  Vol.  II,  p.  151.) 

Appropriations. 

1827-'«7 $381,380 

1888 10, 000, '88,  535. 

1890 12, 500, '90,  613. 

1892 20,000,  '92,663. 

Total 423,880 

List  of  appropriations,  '88,  534;  '91,  755;  '92;  663. 
Contracts. 

1889.  J.  H.  Fcnner,  for  hire  of  dredging  plant,  at  $8.46  per  hour,  '89,  668. 
1891.  Hartford  Dredging  Company,  for  hire  of  dredging  plant,  at  $8.20  per  hour, 
'91,  756. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  46;  '89,  68;  '90,  62;  '91,  65;  '92,  69. 
Engineer  *iN  Charge. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '88.  530, 536 ;  '89,  663;  '90,  608, 614, 
615;  '91,  750;  '92,  658. 
Operations. 
1887-'88.  1,080  tons  granite  delivered  in  west  Jetty;  46,604  cubic  yards  material 

dredged,  '88, 533. 
1888-'89.  98,511  cubic  yards  material  dredged,  '89,  666. 
1889-'90.  63,441  cubic  yards  material  dredged,  '90,  611. 
1890-'91.  37,763  cubic  yards  material  dredged  from  the  bars,  '91,  754. 
1891-'92.  58,058  cubic  yards  material  dredged,  '92,  661. 
Piiysical  Characteristics. 

Description  of  the  river;  rise  and  fall  of  tides,  '88,  530. 
Projects. 
The  project  of  1868  proposed  the  formation,  by  dredging,  of  channels  8  feet  deep  at 
low  water  and  100  feet  wide  at  Hartford,  Clay  Banks,  Pratts  Ferry,  Glaston- 
bury, and  Pistol  Point,  and  a  channel  200  feet  wide  and  8^  feet  deep  at  Say  brook 
Bar;  shore  protection  at  Hartford  and  Weathersfield,  and  the  removal  of 
*  Chester  Rock, '68,  66,760,776;  '69.  409;  '70,  447;  '87,  591. 
In  1873  Jetties  were  proposed  for  the  improvement  of  Saybrook  Bar,  with  dredging 

to  form  a  channel  9  feet  deep  and  400  feet  wide,  '73,  985;  '87,  591. 
By  Lieut.  Col.  Warren,  1879,  for  the  formation  of  a  channel  200  feet  wide  and  9  feet 
deep  between  Hartford  and  I^ong  Island  Sound  by  mattress  protection  of 
banks:  rectification  of  bauks  at  Clay  Banks  and  Glastonbury  Bar;  construc- 
tion of  wing  dams  at  Hartford  Bar,  Pratts  Ferry  Bar,  Press  Bam  Bar,  Glaston- 
bury Bar,  and  Dividend  Bar;  estimated  cost,  $330,000,  '80,  417, 418, 419, 420. 
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CONIVECTICirT  RIVEB«  below  Hartford,  Conn.— Coatinaed. 

Projects — Continued. 

By  Col.  Honston,  18S7,  for  completion  of  the  Jetties  at  the  month  of  the  river  to  a 
height  of  5  feet  above  high  water  and  a  top  width  of  6  feet,  widening  the 
channel  between  the  Jetties  to  400  feet,  witn  a  depth  of  12  feet  at  mean  low 
water,  and  annual  dredging  to  maintain  the  channel  ftom  Hartford  to  Long 
Island  Soond;  eetiroated  cost,  $90,000,  '88,  582. 

By  Col.  Houston,  1889,  for  raising  the  dike  at  Hartford  to  15  feet  above  low  water; 
estimated  cost,  $50,000.  Thus  increasing  the  total  cost  for  completion  of  the 
project  to  $140,000,  '89,  614, 615;  '92.  659. 


CONTENTHTEA  CREEK,  N.  €•— iMPROVEMitsn'  of. 

(Continued  from  Vol.  II,  p.  153.) 
Appropriations. 

18«l-'87 $40,000 

1888 5, 000, '88,  860. 

1890 7,000, '90,  1117. 

1892 7,000,  '92,  1124. 

Total 59,000 

Commerce. 

Development  of  commerce  due  to  improvement;  reduction  in  transportation  and 
insurance  rates,  '88,  862;  '90, 1118. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '88, 117;  '89, 137;  '90,  123;  '91, 158;  '92,  158. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88»  858;  '89, 1048;  '90.  1115;  '91,  1351. 
MaJ.  W.  8.  Stanton,  1892-'—.    Report,  '92. 1123. 
Assistants. 
J.  D.  Whitford.    Report,  '88,  860. 
R.Ransom.    Reports, '89, 1050;  '90,  1117;  '91, 1363. 
Operations. 
1887~'88.  3,455  logs,  snags,  and  stumps,  2,513  leaning  trees,  and  740  cords  of  brush 

*    and  small  snags  removed  from  the  channel,  '88,  859. 
1888-'89.  815  logs,  stumps,  and  snags  removed  from  the  channel,  and  905  trees 

removed  along  shore.  '89,  1049. 
1889-^.  No  operations  for  lack  of  funds,  '90,  1116. 

1890-'91.  728  trees,  490  logs,  and  245  cords  of  brush  cleared  from  the  banks,  and 
1,224  snags  and  logs  and  132  cubic  yards  of  mud  removed  from  the  channel, 
'91, 1352. 
1891-'92.  No  operations,  '92,  1124. 
Piiysical  Ciiaracteristics. 

Water-gauge  record  for  1889,  '91,  1352. 
Projects. 
By  Capt.  Phillips,  1881,  for  clearing  the  creek  of  obstructions  and  by  dredging  and 
diking  so  as  to  secure  a  depth  of  3  feet  during  nine  months  of  each  year,  from 
the  month  to  the  town  of  Stantonsbnrg,  a  distance  of  about  70  miles;  esti- 
mated cost,  $40,000,  '81,  1010, 1012.     Estimate  increased  to  $78,000,  '85,  1060, 
1062;  '87, 1013;  '91, 1351;  '92,  1123. 
Surveys. 
Maps. 
'90,1118;  '92,  Atlas,  23. 


COOSA  BITER,  OA.  AND  ALA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  154.) 
Appropriations. 

1876-'87 $463,700 

1888 60, 000, '88,  1180. 

1890 300,000, '90,  1644. 


loao  }   130, 000, '92.  1427. 

^^^"^ I     *1G0,000,'92, 1430. 

Total 1,053,700 

List  of  appropriations,  '88,  1170;  '91,  1745. 


*  Between  Wetampka,  AU.,  and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge. 
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COOSA  BITEB,  OA.  AND  AI.A.-^ontinaed. 

Commerce. 

Commercial  necMsity  for  improYement;  valae  of  timber  lands  and  ooal  and  iron 
deposits;  natoml  importance  of  the  work,  '88, 1181;  '90,  1660, 1666, 1673. 

Chikf  of  Enginrbrs. 

Reports^ '88p  156;  '89,  180,185;  '90, 162,167;  '91,  307, 208^210;  '92,  202. 
Enginkers  in  Charge. 

Capt.  R.  L.  Hoxie,  1885-^89.    Beport,  '88, 1178. 

Capt.  P.  M.  Price,  1889-'—.   Reports,  '89, 1889, 2797 ;  '90, 1640, 1658 ;  '91, 1743, 1753 ; 
'92,  U24. 

A  Ofif  fifA  NTfl 

D.  M.  Andrews.    Reports,  '89, 1391 ;  '90,  1643. 
C.  Firth.    Reporto,  '90,  1674;  '91,  1748;  '92, 1428. 
Obstractions* 

Bridges  obstracting  navigation,  '89,  2797. 
Operations, 

1887-'88.  Construction  of  Lock  and  Dam  No.  4  continued,  '88, 1180. 

1888-'89.  8,583  cubic  yards  material  dredged ;  306  cubic  yards  loose  rook  and  90 
cubic  yards  solid  rock  removed ;  1,828  cubic  yards  masoury  and  concrete  laid ; 
3,306  cubic  vards  stone  quarried,  and  258  logs  and  snags  removed,  '89,  139^. 

1889-'90.  Lock  Mo.  1  completed  and  opened  to  navi^tion;  operations  continued 
upon  Locks  Nos.  2  and  3;  obstructions  removed  Irom  the  river  between  Locks 
1  and  2,  '90,  1643, 1644. 

1890-'91.  Lock  No.  2  completed ;  operations  continued  upon  Look  No.  3:  work  begun 
upon  Look  No.  4;  excavation  of  channel  through  Lonnergan  Ueef  in  prog- 
ress, '91, 1746. 

1891-92.  Upper  section,  between  Rome  and  the  East  Tennessee,  Virginia  ^nd  Geor- 
gia Railroad  Bridge :  Repairs  to  dam  at  Lock  No.  3,  and  ^uide  crib  above  the 
look  filled  with  stone;  222  linear  feet  of  stone  dam  built  at  foot  of  Wood 
Island ;  1,096  cubic  yards  rock  removed  from  the  channel  at  Lonnergan  Reef, 
and  timber  guide  cnbs  built;  dam  abutment,  cofferdam,  and  lock  house  com- 
pleted at  Lock  No.  4,  '92, 1425, 1426.  Lower  section,  between  Wetnmpka,  Ala., 
and  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge :  Erection  ana 
preparation  of  plant  and  commencement  of  rock  excavation  in  construction  of 
lock  at  Wetumpka,  '92,  1428. 
Physical  Characteristics* 

Character  of  banks  and  slope  of  river  bed,  '89,  1390.    General  description  of  the 
river,  '90, 1659-66, 1669;  '91,  1744. 
Plans. 

By  Capt.  Price,  1889,  for  improvement  of  the  Coosa  River  from  the  rapids  at 
Wetumpka  to  connect  with  the  improvements  already  completed  on  said  river 
above  the  Ten  Islands,  giving  a  complete  system  of  slack-water  navigation 
with  a  minimum  channel  depth  of  o  feet ;  this  to  be  accomplished  by  ^the 
removal  of  rock  and  the  construction  of  27  locks  and  dams,  the  locks  to  be  52 
feet  wide  and  320  feet  between  miter  sills;  estimated  cost,  $6,074,913, '90, 
1670, 1672, 1677, 1686. 

Projects. 

For  prior  projects  see  '90, 1667, 1668. 

By  Capt.  King,  1877,  for  improvement  of  river  from  Greensport  to  Selma,  Rome  and 
Dal  ton  Railroad  Bridge  by  excavation  of  a  channel  80 1'eet  wide  and  4  feet  deep 
at  extreme  low  water,  and  by  a  system  of  locks  and  dams  around  Ten  Island 
Shoals;  estimated  cost,  $560,663,  '77.  598;  '81, 1871;  '87,  1281. 

The  estimates  of  the  cost  of  this  work  have  been  increased  from  time  to  time  on 
account  of  inadequate  appropriations  and  modifications  of  the  original  project, 
consisting  mainly  of  the  adoption  of  a  better  quality  of  work  lor  the  locks, 
cut- stone  masoury  being  substituted  for  wooden  cribs.  In  1889  the  estimate 
for  completion  was  $225,000,  making  a  total  estimated  cost  of  $748,700,  '89, 
1390, 1391. 

In  1890  the  estimate  for  completion  of  the  improvement  between  Rome  and  the 
East  Tennessee,  Virginia  and  Georgia  Railroad  Bridge,  exclusive  of  the  appro- 
priation of  1890,  was  $971,840,  '90,  1641, 1642, 1644. 

The  act  of  September  19,  1890,  making  an  aggregate  appropriation  of  $300,000  for 
the  improvement  of  the  Coosa  River,  fixed  the  dimensions  of  the  locks  at  40 
feet  width,  with  210  feet  between  miter  sills ;  estimated  cost  for  completion  of 
31  locks  and  dams,  $6,033,207,  '91,  1744, 1747, 1752. 

Surveys. 

Of  Coosa  River  from  rapids  at  Wetumpka  to  Ten  Islands  ordered  by  act  of  August 
11, 1888.    Made,  1889,  under  direction  of  Capt.  Price,  '90,  1658, 1665. 
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CeoSA  BITEB,  OA.  AND  AI^A.— Contma«d. 


Sarreys— Continaed. 
Maps. 
'90, 1644;  '91, 1762;  '92,  Atlas,  68, 69. 


€OOSA¥FATTE£    BITEB,   OA.— (Bee  Oostbnaula  and  Coosawattbk 

BIVBRS.) 


COOS   BAT«  OBEO.— IMPBOVBMSNT  OV. 

(Conttnaed  from  Vol.  II,  p.  156.) 

Appropriations* 

1879-'^ $163,750 

1888 50, 000, '88,  2143. 

1890 126, 000, '90,  2933, 

1892 310, 000, '92,  2674. 

Total 648,750 

List  of  appropriations,  '91.  3155. 
Commerce* 
Lumber  and  coal  interests,  '90, 2931,  2932.    Tabular  record  of  exports  firom  Coos 
Bay  from  1879  to  1891,  '91,  3167. 
Contracts* 
1889.  P.  O'Neil,  for  stone,  at  $1.39  per  cubic  yard,  '89,  2508. 
1892.  P.  O'Neil,  for  brush  fascines,  at  $2  per  cord,  '92, 2670. 
Engineers* 

ChIEV  of  ENGIinBVBS. 

Reports, '88,  297;  '89,  354;  '90,  318;  '91,  401,410;  '92,  376. 
BoABD  or  Enoinkbrs. 
Conyened  at  Portland,  Oreg.,  Kovember  18. 1888,  by  S.  O.  No.  58,  to  examine  and 
report  upon  project  for  improvement  or  Coos  Bay.    Beports,'89,  2510;  '90, 
2^.    (Col.  Mendell  and  M%js.  Jones  and  Handbury.) 
'Enoinkbrs  in  Charob. 

Capt.  W.  Young,  1888-'90.    Reports,  '88»  2141 ;  '89,  2507. 
Capt.  T.  W.  Symons,  1890^—.    Reports,  '90,  2929;  '91,  3154, 3283;  '92,  2669. 
Assistants 

R.  8.  Littlefield.    Report,  '90,  2933. 
J.  8.  Polhemu^.    Reports,  '91.  3163 ;  '92,  2674. 
J.  R.  Savage.    Report,  '92,  2672. 
Operations* 
History  of  the  work,  '90,  2937;  '91,  3160. 

1887-'88.  7,000  cubic  yards  of  earth  removed  in  quarry  sluicing,  '88,  2142. 
1888-^89.  3,31i  cubic  yards  stone  placed  in  foundation  of  jetty  extension,  '89, 2508. 
1889-'90.  38,845  cubic  yards  stone  placed  in  extension  of  the  jetty,  '90,  2930-33. 
1890-'91«  1,841  cubic  yards  rock  deposited  in  the  jetty;  1,600  linear  feet  of  stone 
trestle  built,  and  plant  constructed  for  commencement  of  north  jetty  work, 
'91,  3164. 
1891>'92.  3,200  linear  feet  of  jetty  tramway  built;  23,923  tons  rock  placed  in  the 
jetty ;  4,336  linear  feet  of  mattress  work  placed,  '92,  2671. 
Phjsical  Characteristics* 
Description  of  the  locality,  '90,  2930, 2938, 2944. 
Tidal  capacity  of  Coos  Bav,  '90.  2940. 
Movement  of  sand,  '90, 2941;  '91.  3158. 
Plans* 
By  Capt.  8ymons,  1891,  for  improvement  of  the  upper  harbor  at  Coos  Bay  by  dredg- 
ing a  channel  through  the  shoal  at  the  lower  end  of  Marshfield  and  one  above 
the  coal  bunkers  in  Isthmus  Slough  to  a  depth  of  10  feet  at  low  water  and  a 
bottom  width  of  100  feet;  estimated  cost,  including  the  construction  of  dredge 
and  equipment,  $27,390,  '91,  8286. 
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€00§  BAT)  OREO.—Continned. 

Projects* 

By  Maj.  Gillespie,  1879,  for  the  construction  of  a  half-tide  jetty,  f^om  near  Fossil 
Point,  in  a  onrved  line  toward  Coos  Head,  to  open  and  maintain  a  deeper  and 
more  direct  channel  across  the  outer  bar;  estimated  cost,  $600,000,  '80,  2323; 
'83,  2055;  '87,  2460;  *88,  2142. 

By  Board  of  Engineers,  1889,  for  improyement  of  the  bay,  securing  a  low- water 
depth  of  20  feet  through  the  bar  at  its  entrance  by  construction  of  two  parallel 
Jetties  of  riprap  stone  upon  mattress  foundation,  crossing  the  bar  at  a  distance 
apart  of  1,500  feet :  the  north  ietty  to  be  9,600  feet  in  length ;  the  south  jetty 
to  be  4,200  feet  in  lenffth ;  both  jetties  to  be  brought  to  high- water  level,  and 
to  have  a  top  width  of  10  feet;  estimated  cost,  $2,466,412,  '90, 2941, 2942. 

§iirvey8* 

Surveys  of  Lower  Coos  Bay.    Made,  1889,  under  direction  of  Capt.  Young/90, 2948. 
Survey  of  Coos  Bay  for  improvement  of  the  upper  harbor.    Made,  1891,  under 

direction  of  Capt.  Symons,  '91,  3284. 
Maps. 
'91,  3163. 


CO<|iriIXli  RITEB,  OREO.— Improvrmemt  ov. 

(Continued  from  YoL  II,  p.  156.) 

Appropriations. 

188()-'87 $50,000 

1888 25, 000, '88,  2140. 

1890 30, 000, '90.  2927. 

1892 25, 000, '92,  2665. 

Total 130,000 

List  of  appropriations,  '91,  3146. 
Contracts. 

1891.  W.  R.  Pauter,  for  piles,  at  5  cents  per  linear  foot.    E.  Fahy,  fbr  lease  of 
quarry,  at  $100  per  annum.    Capt.  Parker,  for  fumiRhing  scows  and  st-eam- 
boat,  and  towing  rock  from  the  quarry  to  the  wharf,  at  $1  per  cubic  yard, 
'91,  3147. 
Engrlneers. 
Chief  of  Enginekrs. 

Reports, '88,  296;  '89,  353;  '90,  317;  '91,  399;  '92,  375. 
Enoinebks  in  Charge. 
Capt.  W.  Young,  1888-'90.    Reports,  '88,  2137;  '89,  2503. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90.  2924 ;  '91,  3146 ;  '92,  2662. 
Assistant. 
R.  S.  Littlefield.    Report,  '92,  2667. 
Operations. 
1887-'88.  Jetty  extended  300  linear  feet  by  14,235  linear  feet  of  piling  and  3,384 

cubic  yards  of  stone,  '88,  2138. 
1888-^89.  4,000  cubic  yards  stone  quarried  and  placed  in  Jetty,  and  1,944  feet  of 

tramway  built,  '89,  2504. 
1889-'90.  Rock  removal  and  snaggine,  '90,  2925. 

1890-'91.  327  snags  and  69  scow  ToslSb  of  drift  cleared  from  the  river;  plant  pre- 
pared for  extension  of  north  Jetty,  '91,  3147. 
1891-92.  1,500  cubic  yards  stone  placed  in  the  Jetty;  erection  of  buildings  and 
construction  of  plant,  '92.  2663. 
Projects. 
By  Maj.  Wilson,  1878,  for  improvement  of  the  bar  at  the  mouth,  so  as  to  give  a 
channel  10  feet  deep  at  mean  low  water,  by  construction  of  training  walls; 
estimated  cost,  $164,200,  '79,  1808, 1810;  '81,  2599. 
In  1891  Cajpt.  Symons  estimated  the  cost  of  completing  the  project  at  $130,000, 
including  the  extension  of  the  south  Jetty  700  feet  farther  than  at  present 
built,  ana  the  completion  of  the  north  Jetty  to  an  equal  length,  m^ing  the 
total  revised  cost  of  the  project  $228,000,  '91,  3148. 
In  1892  Capt.  Symons  estimatea  the  cost  of  completing  the  project  at  $180,718, 
'92,  2665. 

Surreys. 

Maps. 
'91,  3151. 
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CORSICA    SHOAIi,    SAINT    CJLAIB    BITER,    BUCR.-^zamina- 

HON  OF. 

EiifflBeers. 

CBIBF  of  ENOIiniBRS. 

Report,  '91,  363. 
Engikber  in  Cuabgb. 
Col.  O.  M.  Poe,  1890.    Report,  '91,  2820, 282L 
Physical  Characteristics. 

Description  of  the  locaUty,  '91,  2821. 
Plans. 
By  Col.  Poe,  1891,  for  exoavation  of  a  channel  21  fyet  deep  throagh  Conioa  Shoal 
near  the  entrance  to  the  Saint  Clair  River,  at  an  eetimated  ooet  of  $410,666, 
'91,2822. 
Surrejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Madow  1891,  nnder  direction  of 
Col.  Poe,  '91,  2820. 


CORSICA  CREEK,  HID.— Improybhsnt  or. 

(Continued  from  Vol.  II,  p.  157.) 

Appropriations. 

18«2-'87 $20,000 

1888 10, 000, '88,  747. 

Total 30,000 

List  of  appropriations,  '90,  938. 
Contracts. 

1889.  Baltimore  Dredging  Company,  for  dredging,  at  12^  cents  per  cable  yard,  '89, 
900. 
Engineers. 
Chief  of  Enoinbers. 

Reports, '88,  92;  '89,  109;  '90, 100. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1884-^—.    Reports,  '88,  747;  '89,  899;  '90,  937. 
Operations. 

1887-'90.  No  operations  for  lack  of  fonds,  '88,  747;  '89,  900;  '90,  937. 
Projects. 
By  Lieut.  Col.  CraighiU,  1882,  for  the  formation  of  a  dredged  channel  from  Hoopers 
Landing  to  CenterviUe  100  feet  wide  and  8  feet  deep  at  mean  low  water;  also 
a  taming  basin  at  Centeryille  200  by  300  feet;  estimated  cost»  $30,000,  '82, 842 


COS  COB  (niAniiJS)  river,  conrmr.— subybt  of. 

Appropriations. 

1892 $7,000 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  81. 
Engineer  in  Charge. 
Col.  D.  Cr  Houston.    Report,  '91,  852, 856. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  854. 
Plans. 
By  Col.  Houston,  1891,  for  a  low-water  channel,  from  the  month  of  the  nver  np  to 
the  railroad  bridge,  150  feet  wide  and  8  feet  deep;  estimated  cost, (^6,000,  '91, 
855. 
•arveys* 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891|  nnder  direction  of  CoL 
Houston,  '91.  865. 
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COWEiES  GBIiEKf  OHIO.— ExAMWATioif  OF. 

fiiifflneers. 

Chief  of  Enoinkkbs. 

Report,  '89,  828. 
ENGiinnui  IK  Ohabgb. 
M<4 .  L.  C.  Oirenmui,  1888.    Beport,  '89,  2335. 
Physical  €haracteristle8. 

Description  of  the  locality,  '89,  2335. 
Plans. 
In  1889  MaJ.  Overman  did  not  consider  that  the  commerce  of  the  oree^,  present  or 
prospective,  warranted  an  improvement  at  this  locality,  '89,  2336. 
Surveys. 
Ezammation  ordered  by  act  of  Angnst  11, 1888.    Made,  1889,  under  direction  of 
Mig.  Overman,  '89,  2835. 


COWIilTZ  BITEB,  WASH.— iMPROYBuiEifT  or. 

(Continned  fh>m  Vol.  n,  p.  158.) 

Appropriations. 

1880-'87 $8,000 

1888 3, 000, '88,  2190. 

1890 8, 000, '90,  3064. 

1892 3^000,  '92,2838. 

Total 22,000 

List  of  appropriations,  '91,  3371. 
Eng^ineers* 

Chief  of  Engineers. 

fieports,  '88,  306;  '89,  364;  '90,  329;  '91.  418;  '92,  392. 
Engineers  in  Charge. 
Haj.  W.  A.  Jones,  1885-''90.    Reports,  '88,  2190:  '89,  2589. 
MaJ.  T.  H.  Handbury,  1890-'—.    Reports,  '90,  3063;  '91,  3370;  '92,  2837. 
Operations. 
1887-'88.  No  operations,  '88,  2190. 
1888-'89.  280  snags,  9  log  jams,  rock  and  gravel  cleared  from  the  channel ;  250  linear 

feet  of  wing  dams  built,  '89,  2590. 
1889-'90.  No  operations,  '90,  3063. 
1890-'91.  1,200  cubic  yards  of  gravel  and  156  logs,  snags,  and  trees  removed  from 

the  channel  between  the  mouth  and  Toledo,  '91,  3370. 
1891-^92.  50  snags  cleared  from  the  channel,  and  400  linear  feet  of  wing  dam  built 
at  Toutle  River  Pass,  '92,  2838. 
Projects. 
By  Maj.  Gillespie,  1879^  for  improvement  of  the  river  from  the  month  to  Cowlitz 
Landing  by  removing  snags  and  scraping  bars ;  estimated  cost,  $5,000  for  tlie 
first  year,  with  an  annual  expenditure  thereafter  of  $2,000,  '81,  2603;  '86, 
1952;  '91,  3371. 


CRAIVES  CREEK,  TA.— Examination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '91,  146. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1891.    Report,  '91,  1289. 
Piiy Steal  Cliaraeteristics. 

Description  of  the  locality,  '91,  1289. 
Plans. 
In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  Improvement, 
'91,  1289. 
Survey's. 
Examination  made,  1891,  under  direction  of  Lieut.  Col.  Hains,  '91,  1289. 
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CRANE  AHID  ITATERS  BITEBSt  MASS.— Su&vxT  ov. 

Kni:iiieers« 

Chief  of  Ekoinrrrs. 

Reports,  '89.  44;  '90,  38, 
Enginrbr  in  Cbargr. 

Lieat.  Col.  8.  M.  Mansfield,  1888.    Report,  '90,  617. 

AS8I8TAMT. 

T.  T.  Hanter  Harwood.    Report,  '90,  519. 
Physical  Characteristics* 

Description  of  the  locality,  '90,  517. 
Plans. 

By  Lieut.  Col.  Mansfield,  1889,  for  improvement  of  Waters  River  by  enlarging  the 
existing  low- water  channel  to  a  width  of  100  feet  and  a  depth  of  8  feet  at  mean 
low  water  from  deep  water  of  Essex  Branch  to  the  wharves  at  the  head  of 
navigation;  estimated  cost,  $14,000;  also  for  improvement  of  Crane  River  by 
excavation  of  a  channel  2,850  feet  long,  100  feet  wide,  and  8  feet  deep  at  mean 
low  water;  estimated  cost,  $30,000,  '90,  518, 519. 
Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direotion.of  Lieut.  Col.  Mans- 
field, '90,  517. 


CREEL.S  BAT,  TOTTEN  BAY,  AND  MINNEWAUKEIV  SHOALtS, 
IN  DEVlIiS  I^AKE,  N.  DAK.— ExABiiNATiON  of. 

Enirineers. 

Chief  of  Enginrbrs. 
Report,  '91,  274, 2223. 
Enginrrr  in  Charor. 
Maj .  W.  A.  Jones,  1891 .    Report,  '91.  2223. 
Plans. 
In  1891  Maj.  Jones  did  not  consider  the  above  localities  worthy  of  improvement, 
•91,  2223. 
Snrveyrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
M%|.  Jones,  '91,  2223. 


CROOKED  BIVEB,  WASH.— Examination  of. 
Enirineers. 

CUIRF  OF  EnGINRERS. 

Report,  '91,  420. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1890.    Report,  '91,  3378. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3378. 
Plans. 
In  1890  Maj.  Handbury  did  not  consider  the  locality  worthy  of  improvement,  '91, 
3379. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Maj.  Handbury,  '91,  3378. 


CB¥STAIi  BITEBy  FLiA.— Examination  of. 

Engineers. 

Chirf  of  Engineers. 

Report,  '89.  1355.  ^ 
Engineer  in  Charge. 

Capt.  W.  M.  Black,  1888.    Report,  '89, 1355.      ^ 

ASSI  ST  ANT. 

Lieut,  d!  D.  Qaillard.    Report,  '89,  1356. 
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CBTSTAIi  RIVEB9  FI^A.— CoDtinaed. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  1355. 

Plans. 

In  1889  Capt.  Black  considered  the  available  channel  depth  snffioient  for  existing 
commercial  requirements,  '89,  1355. 

Surveys. 

Examination  ordered  by  act  of  Ang^t  11, 1888.    Hade,  1889,  under  direction  of 
Capt.  Black,  '89,  1355. 


€lJ]n:B£RliAIVD  BITCB,  above  Nashville.— iMPROYEMRirr  or. 

(Continued  from  Vol.  II,  p.  161.) 

Appropriations. 

1876-'87 $421,000 

1888 200, 000, '88,  leid. 

1890 250, 000, '90,  2139. 

1892 * 250,000, '92,  1939. 

Total 1,121,000 

List  of  appropriations,  '89,  1840. 
Commerce. 

Present  and  prospective  benefits  to  conunerce,  '90,  2138. 
Contracts. 

1888.  Holmes  &  Wilk,  for  lock  and  dam  construction,  at  a  total  of  $57,060,  '89, 1844. 

P.  L.  Hedrick,  for  lock-keeper's  house,  at  $2,937.80,  '89,  1844. 
1891.  F.  HartneVf  for  timber  and  stone  dike  construction,  at  a  total  of  $16,979, 
'91,  2275.    H.  F.  Holmes,  for  completion  of  masonry  at  Lock. No.  1,  at  a  total 
of  $35,490,  '91,  2276.    Rich  &  Holmes,  for  construction  of  cofferdam,  excava- 
tion of  lock  pit,  and  completion  of  masonry  of  Lock  No.  2,  at  a  total  of  $163,550, 
»91,  2277. 
Engineers. 
Chi£f  of  Engineers. 

Reports,  '88,  211;  '89,  246;  '90,  222;  '91,  283;  '92,  270. 
Board  of  Engineers. 
Convened  at  Chattanooga,  March  30, 1887,  by  S.  O.  No.  43,  to  examine  ^nd  report 
upon  Lieut.  Col.  Barlow's  project  for  a  lock  and  dam  at  Lower  Nashville  Island. 
Report,  '88,  1622.     (Lieut.  Cols.  Foe  and  Merrill  and  Lieut.  Waterman.) 
Report  by  Maj.  King,  '88,  1625. 

Convened  at  Nashville,  Tenn.,  November  16, 1889,  by  S.  O.  No.  68,  to  examine  and 
report  upon  proposed  dam  at  Lock  No.  1,  Cumberland  River.    Report,  '90, 2144. 
(Col.  Poe  and  Lieut.  Cols.  Merrill  and  Barlow.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.    Reports,  '88, 1614, 1618;  '89, 1840;  '90, 2136; 

'91,  2270. 
Lieut.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92,  1931. 
Operations. 
1887-88.  150  cubic  yards  rock  and  gravel  removed ;  215  cubic  yards  riprap  stone 
quarried;  721  cubic  yards  riprap  dam  built;  602  snags  removed  from  channel, 
and  926  trees  from  the  banks,  '88,  1615. 
1888-89.  500  cubic  yards  riprap  dams  built;  81  cubic  yards  brush. and  stone  bank 
protection  placed ;  193  snags  removed  from  channel,  and  753  trees  from  the 
banks;  100  linear  feet  of  cofferdam  built,  and  865  cubic  yards  rock  excavated 
from  lock  pit,  '89,  1841, 1842. 
1889-'90.  Construction  of  Lock  No.  1  continued ;  cofferdam  completed ;  5,204  cubic 
yards  rock  excavated  from  lock  pit;  1,840  cubic  yards  stone  quarried,  '90, 2137. 
1890-'91.  1,7(X)  cubic  yards  of  earth  and  10,855  cubic  yards  of  rock  excavated  from 
lock  pit  at  Lock  and  Dam  No.  1 ;  842  cubic  yards  of  masonry  quarried,  '91, 2271. 
3,(X)0  cubic  yards  of  earth  excavated  for  lock  site  at  Lock  and  Dam  No.  2,  and 
construction  of  cofferdam  begun,  '91,  2272.    1,011  snags  and  1,708  bowlders 
removed  from  the  channel,  and  7,795  trees  cleared  from  the  banks,  '91,  2273. 
1891-92.  300  snags  removed  from  the  channel,  and  1,643  overhanging  trees  cleared 
from  the  banks,  '92,  1935.    Construction  of  Lock  and  Dam  Noe.  1  and  2  con- 
tinued, '92,  1936. 
Physical  Characteristics. 
Table  of  distances,  with  fall  of  water  on  shoals,  and  average  depth  in  pools  on  the 
Lower  Cumberland  River  from  Lock  No.  1;  upper  river  improvement  to  the 
Ohio  River,  '90.  2140. 
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CUMBEBLAND  BITEB,  above  Nashville--Contmaed. 

Projects* 

By  Maj.  Weitzel,  1872,  for  the  impTOvenient  of  the  river  from  the  Falls  of  the  Cnm- 
herland  to  Nashville,  372  miles,  by  excavation  of  ledges,  sand  and  gravel  bars, 
concentration  of  water  by  wing  dams,  removal  of  snags  and  bowlders,  and  the 
re^irictiou  of  tribntaries  to  determined  channels;  estimated  cost,  $258,864. 
•71,  470,478;  '72,  471;  *77,  594. 

By  Maj.  McFarland,  1875,  for  the  improvement  of  Smiths  Shoals  by  win^  dams,  so 
as  to  give  descending  coal  boats  a  depth  of  4  feet  during  mean  high  water, 
•75,1,795,796. 

In  1881  Maj.  Kine  proposed  the  improvement  of  the  river  between  Jellico  and  Cum- 
berland Ford,  a  dist-ance  of  110  miles,  by  removal  of  snags,  trees,  and  similar 
obstructions:  estimated  cost,  ^55,000,  '81,  1853;  '87,  1736. 

By  MiO*^^&^^^y^o^'  improvement  of  the  river  from  Nashville  to  the  head  of 
Smiths  Shoals,  giving  a  slack-water  navigation  by  the  construction  of  23  locks 
between  Nashville  and  Point  Burusldc,  and  7  locks  at  Smiths  Shoals,  giving  a 
depth  of  5  feet  on  the  lower  miter  sills;  estimated  cost,  $4,077,922, '84, 1663, 
16&;  '87, 1761. 

Dimensions  of  locks,  as  fixed  by  Board  of  Engineers,  280  feet  long  and  52  feet  wide, 
'87,  1760. 

In  1891  locks  of  larger  dimensions  than  those  contevaplated  in  the  original  project 
and  estimates  having  been  reconimcuded  by  the  Board  of  Engineers,  the  esti- 
mate was  revised,  making  the  cost  of  the  23  locks  and  dams  between  Nashville 
and  Point  Bnmside  $5,750,000,  and  to  continue  the  improvement  to  the  head 
of  Smiths  Shoals,  with  7  additional  locks  and  dams,  was  estimated  to  cost 
$1,750,000,  making  the  total  estimated  cost  of  the  revised  project  $7,500,000, 
'91,  2270;  '92,  li'38. 


ClT]fIBEBL41VB  BIVEB,  below  Nashville.— iMPBOYEMBirr  ov. 

(Continued  from  Vol.  II,  p.  163.) 

Appropriations* 

1832-87 $410,000 

1888 10,000, '88,  1614. 

1890 40, 000, '90,  2136. 

1892 40,000, '92,  1931. 

Total 500,000 

List  of  appropriations,  '92,  1929. 
Engineers. 

Chief  of  Engineers. 

Reports,  '88,  210, 1627;  '89,  245, 248;  '90,  221, 223;  '91,  282;  '92,  270. 
BOA&D  OF  Engineers. 
Convened  at  Chattanooga,  June  16, 1888,  by  S.  O.  No.  22,  to  report  upon  a  plan  for 
the  improvement  of  the  mouth  of  the  Cumberland.    Report,  '88, 1628.    (Lieut. 
Cols.  Merrill  and  Barlow,  Maj.  Mackenzie,  and  Lieut,  waterman.) 

Lieut.  Col.  J.  W.  Barlow,  1886-'92.     Reports,  '88, 1611, 1626, 1631 ;  '89,  1837;  '90^ 

2133,  2151,2152;  '91,  2268. 
Col.  H.  M.  Robert,  1892-'—.    Report. 
Assistants. 
C.  A.  Locke.    Report,  '90,  2158. 
B.  B.  Smith.    Report,  '90,  2159. 
Operations* 
1887-'88.  5,780  cubic  yards  riprap  dam  built;  4,800  cubic  yards  riprap  stone  quar- 
ried ;  517  snags  removed  from  the  channel  and  1,065  from  the  banks,  '88, 1612. 
1888-'89.  No  operations,  '89,  1839. 
1889-'90.  116  snags  and  stumps  and  10  cubic  yards  solid  rock  removed  from  channel; 

330  cubic  yards  stone  quarried,  and  repairs  to  dams,  '90,  2134. 
1890-^91.  40  cubic  yards  sand  and  gravel  removed  at  Lower  Gatlin  Shoal:  748  cubic 
yards  of  rock  removed  from  longitudinal  dam,  and  923  cubic  yards  or  new  spur 
riprap  dam  built;  22  snags  and  550  overhanging  trees  eleared  firom  channel 
and  banks,  '91,  2268. 
1891-92.  1,210  snags,  61  cubic  yards  rock,  1,050  cubic  yards  graveL  and  15  tons  of 
wreckage  removed  from  the  channel,  and  1,139  trees  cleared  nom  the  banks; 
reconstruction  of  spur  dams  at  Cumberland  Island,  '92,  1929. 

8648 10 
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CUMBERLAIVD  RIVEB,  below  Nashville— Continaed. 

Physical  f^haracterisfics. 

Description  of  tlie  Lower  Cumberland,  '90,  2154. 

Table  of  current  yelociDies  on  the  Lower  Cumberland,  '90, 2161. 
Plans. 

By  Lieut.  Col.  Barlow,  1889,  for  improvement  of  the  Cumberland  River  between 
Naahville  and  Big  Eddy,  a  distauce  of  144  miles,  by  the  coustructiuu  of  7  locks 
and  dams;  estimated  cost,  $1,783,350,  '90,  2157. 
Projects* 

From  1832  to  1871,  inclusive,  $185,000  was  appropriated  for  this  part  of  the  river, 
•74,  i,578. 

By  MaJ.  Weitzel,  1872,  for  improvement  of  the  Cumberland  River  below  Nashville, 
HO  as  to  give  a  low-water  depth  of  3  feet,  by  excavation  of  le<lges,  sand  and 
cravel  bars,  removal  of  snn^s  and  bowlders,  concentration  of  water  bv  wing- 
dam  construction,  and  restriction  of  tributaries  to  determined  channels;  esti- 
mated cost,  $248,821,  '71,  480;  '72,  462  Total  estimated  cost  of  improvement 
increased  in  1884  to  $348,000,  '84.  1646;  '87,  1759. 

In  1888  the  Board  of  Engineers  provided  for  tlie  improvement  of  the  Cumberland 
at  its  mouth,  closiug  the  left  channel  around  the  tow  head  by  a  pile  and  brush 
dam  20  feet  wide  und  rising  to  low- water  level,  capped  by  crib  work  built  up 
to  the  8-foot  stage  of  the  river;  estimated  cost,  $129,600.  (Lieut.  Cols.  Merrill 
and  Barlow,  Maj.  Mackenzie,  and  Lieut.  Waterman.)  This,  together  with 
$20,000  proposed  by  Lieut.  Col.  Barlow,  1888,  for  snagging  at  Gatlin  Shoals, 
increases  the  total  estimate  for  the  improvement  of  the  Lower  Cumberland  to 
$497,600,  '88,  1613, 1614, 1630, 1631;  '90,  2158. 
Surveys. 

Survey  of  the  Lower  Cumberland,  with  a  view  to  slack-water  navigation,  ordered 
by  act  of  August  11, 1888.  Made,  1889,  under  direction  of  Lieut.  CoL  Barlow, 
•90,  2152. 

Maps. 
'88,  1631 ;  '90,  2156. 


€UI!IBEK£.AND  BITER,  K¥.,  South  Fork  of.— Improvement  of. 

(Continued  from  Vol.  II,  p.  164.) 

Appropriations. 

18><2-'87 $12,000 

List  of  appropriations,  '89,  1846. 
£nf(ineers« 

CUIRF  OF  ENGINF.ER8. 

Reports, '88,  211;  '89,  274;  '90,  222;  '91,  285;  '92,  273. 
Engimekks  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-^92.     Reports,  '88, 1633;  '89,  1846;  '90.  2148;  •91, 

2286. 
Lieut.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92,  1943. 
Operations. 
1887-88.  607  cubic  yards  riprap  quarried,  and  2,000  cubic  yards  of  spur  dam  built, 

*88  1633. 
1888-'92.  No  operations  for  lack  of  funds,  '89, 1846;  '90,  2148;  '91,  2286;  '92, 1943. 
Projects. 
By  Maj.  King,  1881,  for  improvement  of  about  44  miles  of  river  below  Devils 
Jump,  by  removal  of  gravel  bars  Hud  bowlders,  excavating  channel  through 
rocky  reefs,  and  construction  of  wing  dams,  so  as  to  secure  safe  navigation  at 
stages  of  the  river  when  at  least  3  feet  above  low  water;  estimated  co«t, 
$62,803,  '81,  1897, 1898;  '86,  270;  '87,  235;  '90,  2149. 


ClJinLBERIiAlirD  SOUND,  OA.  AND  FI.A.— Improvement  ov. 

(Continued  from  Vol.  JX,  p.  164.) 

Appropriations. 

1880-*87 $367,500 

1888 112,500,  '88,  1053. 

1890 112,500,  '90.  U26. 

1892 1,70,000,  '92,  1290. 

Total 762,500 

list  of  appropriations,  '88,  1053;  '91,  1562. 
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CfJMBERLAlHD  SOirND,  OA.  AND  FLA.—Continned. 

Commerce. 

Amonnt  of,  dependent  upon  water  transportation  throagh  Cumberland  Soand,  '90, 
1424;  '91,  1561. 
Contracts. 
1888.  Anson  M.  Bangs,  for  jetty  constmction,  stone  at  $3.27  and  shells  at  $1.27 

per  cubic  yard,  '89, 1276. 
1891.  J.  F.  Gaynor,  for  brush  mattress  at  97  cents  and  log  and  brush  mattress  at 
99  cents  per  square  yard,  and  stone  at  $3.49  per  cubic  yard,  '91,  1563. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88.  142;  '89,  163;  '90,  146;  '91,  184;  '92,  180. 
BoASD  OF  Engineers. 
Convened  at  Washington,  November  10,  1888,  by  S.  O.  No.  50,  to  report  upon  a 
project  for  the  improvement  of  Cumberland  Sound.    Report,  '89, 1281.   (Lieut. 
Cols.  Gillespie  and  King  and  Maj.  Post.) 
Engineer  in  Charge. 
Lieut.  O.  M.  Carter,  1888-'—.    Reports,  '88,  1050;  '89, 1273, 1280;  '90,  1422;  '91, 
1559,  1565;  '92,  1286. 
Assistants  . 
W.  R.  Curtis.    Report,  '88,  1054. 
M.P.  Paret.    Reports,  '89,  1276;  '90,  1426. 
Operations. 
1887-'88.  37,725  square  yards  wattling  and  11,821  cubic  yards  stone  placed  in  jetty, 

'88. 1052. 
1888-'89.  10,513  cubic  yards  stone  and  1,253  cubic  yards  shell  placed  in  the  jetty, 

'89.  1277. 
188&-'90.  18,060  cubic  yards  stone  and  818  cubic  yards  shell  placed  in  the  jetty, 

'90,  1426. 
1890-^1.  2,770  square  yards  of  brush  mattress  and  382  cubic  yards  of  stone  used 

in  extending  the  foundation  course  of  the  north  jetty  267  feet,  '91,  1561. 
1891-^92.  58,759  square  yards  brush  mattress  and  11,429  cubic  yards  stone  used  in 
extension  of  foundation  course  of  north  jetty  6,177  feet,  '92,  1288. 
Physical  Characteristics. 
Tidal  observations,  '91,  1576. 
Direction  and  velocity  of  currents,  '91,  1581,  1582. 
Ebb  and  flood  volumes,  '91,  1591. 
Borings,  '91,  1596. 
Projects. 
By  Lieut.  Col.  Gillmore,  1879,  for  two  low  jetties  of  riprap  stone  resting  upon  a 
foundation  mattress  of  logs  and  brush,  starting  from  the  shores  on  opposite 
sides  of  the  entrance  and  extending  seaward  across  the  bar,  with  outer  ends 
parallel  to  each  other  and  from  3,000  to  3,500  feet  apart,  designed  to  give  a  low- 
water  channel  20  to  21  feet  deep;  estimated  cost,  $2,071,023,  '79,  793;  '80,  965; 
'86,  189;  '87,  1191;  '91,  1566,  1573;  '92,  1286. 
In  1891  the  Board  of  Engineers  fixed  the  width  between  the  outer,  ends  of  the 
Jetties  at  3,900  feet,  and  ma<le  the  elevation  of  tlie  south  jetty  to  high  wat>er 
throughout  its  entire  length  provisional  upon  failure  to  secure  sufficient  depth 
with  lower  jetties,  '91,  1601. 
Surveys* 
Maps. 
'88, 1052;  '89,  1276;  '91,  1561;  '92,  Atla«,  60. 


CURRENT  RITER,  MO.— Examination  of. 
(Continued  from  Vol.  II,  p.  165.) 


Engrineers. 

Chief  of  Engineers. 

Report,  '91,  257. 
Engineer  in  Charge. 

Capt.  H.  S.  Taber,  1890.    Report,  '91,  2066. 
Assistant. 

J.  R.  Van  Frank.    Report,  '91,  2067. 
Physical  Characteristics- 
Description  of  the  locality,  '91,  2065. 
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CURRENT  RIYER,  ]fIO.— Continued. 

Plans. 

By  Capt.  Taber^  1890,  for  improvement  from  Van  Baren  to  the  month  by  constmotion 
and  operation  of  snag  boat  and  erection  of  wing  dams ;  estimated,  cost,  $10,000, 
•91.  2066. 
Surveys. 

Examination  made,  1890,  under  direction  of  Capt.  Taber,  '91,  2065. 


CURRITUCK  SOUND,  COA1VJOK  BAY,  AND   NORTH  RIYER 

BAR,  N.  C— Improvement  of. 

(Continued  from  Vol.  II,  p.  166.) 

Appropriations. 

18T8-'«7 $13S,000 

1888 7,500,  '88,772. 

1890 10,000,  '92.  1095. 

1892 9,000,  '92,  1095. 

Total 161,500 

List  of  appropriations,  '92,  1095. 
Commerce. 

Traffic  passing  through  Coai\jok  Bay,  etc.,  for  1889  and  1890,  '89,  963;  '90, 1029. 
Contracts. 
1889.  P.  S.  Ross,  for  dredging,  at  28^  cents  per  cubic  yard,  '90,  1027. 
1891.  C.  T.  Caler,  for  dredging,  at  24^  cents  per  cubic  yard,  '92,  1095. 
En§tneers. 
Chief  of  Ekoixeers. 

Reports, '88,  102;  '89,  119;  '90,  108;  '91,  152;  '92,  152. 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1888-'89.    Report,  '88,  770. 

Lieut.  G.  J.  Fiebeger.  1889-'92.    Reports,  '89,  961;  '90,  1027;  91.  1306. 
Lient.  E.  Burr,  1892-'—.    Report,  '92.  1095. 
Operations. 
1887-'88.  Dredging  on  North  River  Bar  completed,  '88,  770. 
1888-'89.  No  operations,  '89,  961. 

1889-^90.  21,494  cubic  yards  material  dredged  and  71  logs  removed  from  the  chan- 
nel, '90, 1027. 
1890-'91.  No  operations,  '91, 1305. 
1891-'92.  32,308  cubic  yards  material  dredged,  '92,  1095. 
Projects. 
By  Capt.  Phillips,  1878,  to  secure  through  Currituck  Sound,  by  dredfring,  a  chan- 
nel 80  feet  wide  and  9  feet  deep  at  ordinary  winter  stage  of  water;  estimated 
cost,  $90,000,  '79,  698 :  '80,  827. 
By  Capt.  Phillips,  1880,  lor  improvement  of  Coanjok  Bay  by  dredging  channel 
same  dimensions  as  above,  to  be  protected  on  western  side  by  an  oyster-shell 
dike  9,200  feet  in  length;  estimated  cost,  i}(50,213.95,  '81,  1000. 
By  Capt.  Hinman,  1886,  for  improvement  of  North  River  Bar  by  excavation  of  a 
channel  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary  low  water; 
also,  construction  of  two  range  lights  to  mark  channel;  estimated  oost^  $55,122, 
'85,  86,  155. 
Surveys. 
Maps. 
'89,  962. 


CYPRESS  BATOU9  TEX.  AND  liA.— Improvement  or. 

(Continued  from  Vol.  II,  p.  167.) 
^riations. 

18'72-'87 $117,000 

1890 10, 000, '91,  2022. 

1892 2,  000, '92,  1671. 

Total 129,000 
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CYPRESS  BAYOU,  TEX.  AND  I.A.-Gontinned. 

Chief  of  Engineers. 

Reports,  '88,  177;  '89.  208;  '90, 195;  '91,  248;  '92,  240. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'— .    Reports, '88,  1343;  '89,  1595;  '90,  1826,1914:  '91, 
2021 ;  '92, 1668. 
Operations. 
1887-88.  102,704  onbio  yards  earth,  etc.,  and  2,150  logs  and  snags  removed  from 
the  channel;  825  linear  feet  brush  dams  built,  and  560  trees  removed  from 
the  banks,  '88,  1344. 
1888-'89.  No  operations,  '89,  1596. 
1889~'90.  26,359  cubic  yards  material  dredged  from  the  channel;  4,200  trees  oat; 

210  stumps  and  trees  removed  from  channel,  '90,  1827. 
1890-^92.  No  operations,  '91,  2022;  '92, 1668. 
Physical  Cbaraeteristics. 
Description  of  the  bayou,  '90, 1917. 

Projects. 

History  of  projects  and  plans  for  improvement,  '90, 1914. 

By  Capt.  Howell,  1872.  for  removal  of  obstructions  and  clearance  of  a  channel 

through  Cypress  Bayou;  estimated  cost,  $50,000,  '73,  622,    Completed  in  1880, 

'80,  1280;  '86,  229. 
By  Capt.  Bergland,  1885,  for  straightening  and  marking  present  channel,  cuttixig 

stumps,  and  reopening  cuts  by  dredging ;  estimated  cost,  $18,000,  '85, 1494;  '37, 

194. 


DAN  RIVER,  YA.  AND  N.  €.— Improvement  of. 

(Continued  from  Vol.  II,  p.  168.) 

Appropriations. 

188a-W $50,500 

List  of  appropriations,  '88,  839. 
Enfirineers. 

Chief  of  Engineers. 

Reports,  '88,  115;  '89,  133;  '90,  120. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1878-^—.    Reports,  '88,  838 ;  '89, 1023 ;  '90, 1083. 
Operations. 
1887-88.  1,900  cubic  yards  loose  and  blasted  rock  removed;  981  cubic  yards  sand 
and  gravel  dredged  from  the  channel;  497  linear  feet  spur  dahis  completed, 
'88  839. 
1888-'89.  174  linear  feet  crib  Tvork  built,  208  linear  feet  brush  mats  sunk,  and  140 

cubic  yards  rock  used  in  dam  constructiou,  '89,  1023. 
1889-'90.  No  operations  for  lack  of  funds,  '90,  1084, 
Projects. 
By  8.  T.  Abert,  1879,  for  securing  a  channel  35  feet  wide  with  a  depth  of  3  feet  at 
low  water  for  a  distance  of  77  miles  by  dredging,  rook  excavation,  and  the 
construction  of  lock^  and  dams;  estimated  cost,  $^,579.20,  '79,  666,  671;  '80, 
788.    Revised  in  1880  for  a  channel  35  feet  wide,  with  a  depth  of  li  feet  in  pools 
and  2  feet  in  rapids  without  locks  and  dams;  estimated  cost,  $52,000,  '80,  788. 
Increased  $5,500  in  1886-^87,  '86,  147;  '87,  9^. 


D^ARBONNE  RITER,  liA.— (See  Bayou  D^Arbonnb,  La.) 


DARIEN  HARBOR,  OA.— Improvement  ov. 

(Continued  from  VoL  U,  p.  169.) 

Appropriations. 

r878-'79 $8,0C0 

1890 25, 000, '91,  1529. 

1892 25, 000, '92,  1259. 

Total 58,000 
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Contracts. 

1891.  P.  S.  Ro8»,  for  dredging,  at  23  cents  per  cubic  yard,  '91,  1530. 
Eni^ineers. 

Chief  ok  Engineers. 

Reports,  '91.  180;  '92,  177. 
Engineer  in  Charge. 
Capt.  O.  M.  Carter,  1890-'—.    Reports,  '91,  1528  j  '92,  1257. 
Operations. 
1890-'91.  13,194  cubic  yards  material  dredged,  '91,  1528. 
1891-'92.  73,445  cable  yards  material  dredged,  '92,  1258. 
Projects* 
By  Col.  Gillmore,  1885,  for  improvement  of  the  river  between  Darien  and  Doboy,  a 
distance  of  abont  10  miles,  by  the  formation  of  a  channel  through  the  shoals 
below  Darien  12  feet  deep  at  low  water,  the  channel  to  be  obtained  by  dredg- 
ing and  maintained  by  the  construction  of  wing  dams  at  five  of  the  shoals: 
estimated  cost,  $170,000,  '85,  1238, 1242;  '91,  1528. 


DATI8  ISIiAN B  DAM.—CSee  Ohio  River.) 


DEAIiS    ISIiAND,  MD.     Upper  thoroui^hfare   between  island 

and  mainland.— Improvement  of. 

(Continaed  from  Vol.  II,  p.  170.) 

Appropriation  s. 

1881 $5,000,^81,884. 

£ngrineers« 

Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1884-'—.    Report,  '88.  751. 
Operations* 

1887-88.  Operations  postponed  to  await  adequate  appropriations,  *88,  751. 
Projects. 
By  Lieut.  Col.  Craighill,  1882,  to  provide  a  harbor  of  refuge  for  small  vessels  and 
a  landing  place  for  steamers  by  dredging  an  anchorage  basin,  with  an  approach 
from  deep  water,  and  the  construction  of  a  breakwater  to  protect  the  dredged 
channel  from  filling;  estimated  cost,  $20,000,  '82,  856;  '83,  680. 


DEEP  RIVER,  nr ASH.— Examination  or. 

Eni^neers. 

Chief  of  Engineers. 

Report,  '91,  420. 
Engineer  in  Charge. 
M^.  T.  H.  Handbury,  1890.    Report,  '91,  3378. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '91,  3378. 
Plans. 
In  1890  Ma  j.  Handbury  did  not  consider  the  locality  worthy  of  improvement, 
'91,  3378. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made  under  direction  of  Maj. 
Handbury,  '91,  3378. 


DEIiAlVARE  BAYy  DEIi.—Examination  fob  a  national  habbob  or 

BEFUGB. 

Ensrineers. 

Chief  of  Engineers. 
Report49,  '91,  119;  '92,  119. 
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DEIiAT¥ARE  BAT,  BCI^.-Coutinued. 

En  grinders — Con  tinned. 
Board  of  Engixrkrs. 
Convened  at  PhiladelphtJ^Pa.,  December  11, 1890.  by  S.  O.  No.  66,  to  examine  and 
report  upon  a  proposed  mit ion al  harbor  of  refuf^o  for  deep-draft  vessels  near 
the  month  of  Delaware  Bay.     Reports,  '91,  112U;  '92,  941.     (Col.  Craighill, 
Maj.  Raymond,  an4  Capt.  Bixby.) 

Plans* 
In  1890  the  Board  recommended  postponement  of  a  definite  decision  npon  the  ques- 
tion of  location  until  after  survey  of  the  locality,  '91,  1121.  After  snrvey,  in 
1892,  the  Board  proposed  the  formation  of  a  harbor  of  refuge,  with  a  minimum 
low- water  depth  of  24  feet,  by  construction  of  a  stone  breakwater  1)  miles  in 
length,  extending  in  a  genersJ  northwest  and  southeast  direction  on  the  east 
branch  of  the  shears,  off  Cape  Henlopen,  Del. ;  also  the  construction  of  a  row 
of  ten  ice  piers  across  the  upper  end  of  the  harbor  to  protect  the  anchorage 
against  ice  descending  the  bay ;  total  estimated  cost,  $4,665,000,  '92,  942, 943. 


DEIiA^VFABE  BAT,  Ice  harbor  at  head  of.— Sukvby  of. 

(Continued  from  Vol.  II,  p.  173.) 

Appropriations* 

1882 $25, 000,  '82,  787. 

Engrineers. 

Chief  of  Enginbers. 

Reports,  '88,  80;  '89,  98;  '90,  89;  '91,  113;  '92,  115. 
Engineers  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1885-'90.    Reports,  '88,  704 ;  '89,  868. 

Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  887;  '91,  1072 ;  '92,  930. 

Plans. 

Maj.  Raymond  reports,  1890,  that  the  construction  of  an  ice  harbor  at  the  head  of 
Delaware  Bay  should  be  deferred  to  await  the  completion  of  the  improved 
ship  channel  between  Philadelphia  and  the  sea.  Estimated  cost  of  ice  uarbor 
from  $400,000  to  $600,000,  '90,  887;  '91,  1073;  '92.  931. 


DEI^AHTARE  BKEAKITATER,  DEL. 

(Continued  from  Vol.  II,  p.  173.) 


Appropriations. 

l822-'87 


$2,44aa'j3.70 

1888 100, 000. 00, '88,  708. 

1890 80,  0(X).  00, '90,  891. 

1892 50, 000. 00, '92,  935. 

Total 2,678.353.70 

List  of  appropriations,  '92,  934. 
Commerce. 

Importance  of  the  work,  '88,  707. 
Contracts. 
1888.  Brandywine  Granite  Company,  for  furnishing  and  placing  random  stone,  at 

$2.23  per  ton,  '89,  873. 
1891.  Brandywine  Granite  Company,  for  furnishing  and  placing  raudom  stone,  at 
$2.17  per  ton,  '91,  1077. 
JEnirineers. 
CiiiKF  OF  Engineers. 

Reports, '88,  81;  '89, 100;  '90.  90;  '91,  115;  '92,  116. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1888-'90.     Reports,  '88,  707;  '89,  871;  '90,  891. 
Maj.  C.W.Raymond,  1890-'—.    Reports,  '90,  889;  '91,  1075,  1078;  '92,  933. 
Assistant. 
L.  Y.  Soherinerhorn.    Report,  '90,  894. 
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Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  707. 

1888-'89.  23,195  tons  random  stone  placed  in  Delaware  Break wator  gap,  *89,  871. 

1889-'90.  17,755  tons  random  stone  placed  in  the  breakwater  gap,  '90,  S8l9. 

1890-91.  Quarrying  of  stone  begun  under  contract,  '91,  1076. 

1891-^92.  84,022  tons  of  granite  placed  in  breakwater  gap,  '92,  933. 
Projects. 

The  original  project  was  submitted  in  1828  by  a  Board  of  Commissioners  appointed 
by  Congress,  and  proposed  the  construction,  in  the  conYsavity  of  the  bay  just 
inside  of  Cape  Heulopen,  of  two  massive  works  on  the  pierres  perdu es  or  rip- 
rap system,  separated  by  an  interval  of  1,390  feet;  the  larger  work,  called  the 
breakwater,  to  afford  a  safe  anchorage  during  gales  from  the  north  and  east, 
and  the  lesser,  called  the  ice  breaker,  to  protect  shipping  against  northeast 
gales  and  the  heavy  drifting  ice  in  the  bay,  '79,  453;  '86,  119. 

This  project  was  completed  in  1869,  under  aggregate  appropriations  of  $2,192,103.70, 
and  resulted  in  the  construction  of  a  breakwater  2,558  feet  long,  and  an  ice 
breaker  1,359  feet  long  on  top,  '79,  453;  '86,  119,  840. 

The  Board  of  Engineers  of  1871  and  1879  recommended  the  closure  of  the  interval 
between  the  breakwater  and  ice  breaker  by  a  work  similar  to  those  already 
built,  at  an  estimated  cost  of  $600,000  to  $1,314,200,  '72,  756;  '79,  456. 

By  Capt.  Ludlow,  1882,  for  closing  the  gap  between  the  breakwater  and  ice  breaker, 
by  a  random-stone  foundation  carrying  a  concrete  superstructure;  the  founda- 
tion to  be  brought  to  a  height  of  12  feet  below  mean  low  water,  with  a  top 
width  of  48  feet;  the  concrete  superstructure  to  have  a  bottom  width  of  24 
feet,  a  top  width  of  12  feet,  and  to  rise  12  feet  above  mean  low  water.  The 
estimated  cost  was  $675,000,  '82,  792:  '86,  119. 

In  1HK3  a  brush-mattress  foundation  unaer  the  random-stone  superstructure  was 
adopted,  '83,  130,  659;  '84,845. 

In  1884  the  pile  bridge  forming  a  part  of  the  project  of  1882  was  abolished,  '84, 
846;  '85,122,847;  '87,81. 

Causes  for  probable  increase  in  cost  as  originally  estimated,  '87,  806. 

By  Lieut.  Col.  Robert,  1890,  for  completion  of  the  Delaware  Breakwater  by  a 
substructure  of  rubble  stone  and  a  superstructure  of  concrete;  the  rubble 
mound  to  have  side  slopes  of  1  vertical  to  2  horizontal  on  the  sea  face,  and  1 
vertical  to  1^-  horizontal  on  the  harbor  face;  its  top  to  be  62  feet  wide  and  15 
feet  below  mean  low  water;  the  superstructure  is  to  have  a  cross  section  of  27 
feet  height  and  27  feet  width,  its  base  being  15  feet  below  mean  low  water, 
and  its  ^p  7^  feet  above  mean  low  water;  the  material  of  which  it  is  com- 
posed to  be  concrete  blocks  up  to  about  2  feet  above  high  water,  the  topping, 
alter  the  blocks  have  settled,  to  be  a  mass  of  concrete;  the  foot  of  the  super- 
structure to  be  protected  on  the  sea  face  by  4-ton  blocks  of  stone ;  estimated 
cost,  $500,000,  '90.  893. 

In  1891  the  revised  project  of  Maj.  Raymond  provided  for  a  rubble  mound,  to  be 
raised  to  the  level  of  mean  low  water,  with  a  width  of  40  feet  at  that  level, 
and  a  superstructure  above  low  water,  14  feet  high  and  20  feet  wide  on  top,  to 
be  formed  by  heavy  stone  laid  in  position,  the  interior  spaces  to  be  filled  with 
rubble;  estimated  ooBt^  $400,000,  '91, 1083. 


DELAWARE  RIVER.— Improvement  of,  including  between  Bkides- 
BUKO  AND  Trenton,  below  Bridesburo,  at  Smiths  Island,  at  Schooner 
Lbdoe,  and  at  Kekdy  Island. 

(See  also  Delaware  River  at  Philadelphia.) 

(Continued  from  Vol.  II,  p.  174.) 

Appropriations. 

18^-^87 $1,762,000 

1888 250,000,  '88,  675. 

1890 250,000,  '90,  875. 

1893 50,000,  '92,  904. 

Total 2,312,000 

List  of  appropriations,  '92,  903. 

Commerce. 

Commercial  requirements  between  Philadelphia  and  •Trenton,  *90,  880. 
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Contracts* 

1888.  J.  H.  Ward,  for  furnishing  and  placing  atone  in  Mifflin  Bar  Dike,  at  $1.19  per 
onbio  yard,  '88,  676.  J.  A.  Bowker,  for  fiiriiiBhing  and  placing  stone  in  Fishers 
Point  Dike,  at  $1.49  per  cubic  yard,  '89,  860.  American  Dredginj?  Company, 
for  dredging  at  Mifflin  Bar,  at  18  cents  per  cubic  yard,  '89, 859.  Atlas  Dredging 
Company,  for  dredging  at  Bulkhead  Shoal,  at  24  cents  per  cable  yard,  '89,  859. 
Davis  &  Irwin,  for  500  linear  feet  pile  and  stone  dike  at  Fishers  Point,  at  an 
aggregate  of  $8,521.63,  '89,  860.  Davis  &  Irwin,  for  500  linear  feet  of  i)ile  dike 
at  Fishers  Point,  at  an  aggregate  of  $5,379.75,  '89,  861.  Brandywine  Granite 
Company,  for  brush  and  stone  dike  construction  at  Reedy  Island ;  brush  mat- 
tress, at  $1.55  per  cubic  yard,  and  stone,  at  $1.45  per  cubic  yard,  '88,  676.  E.  H. 
Gaynor,  for  brush  and  stone  dike  construction  at  Reedy  Island ;  brush  mattress, 
at  $1.25  per  cubic  yard,  and  stone,  at  $1.30  per  cubic  yard,  '89,  860. 

1890.  W.  T.  Gaynor,  for  600  linear  feet  of  pile  and  stone  dike  construction  at  Kin- 
kora  Bar,  at  an  aggregate  of  $9,003,  '90,  876.  F.  C.  Soraers,  for  dredging  at 
Kinkora  Bar,  at  7.9  cents  per  cubic  yard,  '91,  1026.  C.  McLean,  fox  dike  con- 
struction at  Bulkhead  Bar,  '92,  902. 

1891.  I.  H.  Hathaway,  for  pile  and  stone  dike  construction  at  Bulkhead  Bar,  at 
$49,919,  '91,  1027. 

Ensfiiieers. 

Chief  of  Engineers. 
Reports, '88,  76;  '89,  94;  '90,  84;  '91,  108;  '92,  110. 

Enginrkrs  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'90.    Reports,  '88,  669 ;  '89,  847 ;  '90,  878. 
Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  866;  '91,  1022;  '92,  900. 
Operations. 

1887-'88.  23,107  cubic  yards  stone  placed  in  Mifflin  Bar  Dike,  '88,  672.  20,000  cubic 
yards  material  dredged  from  the  channel  across  Smiths  Island  Bar :  2,200  cubic 
yards  brush  mattress  and  18,300  cubic  yards  stone  placed  in  Reedy  Island  Dike, 
extending  the  same  2,000  feet,  '88,  673, 674. 

1888-'89.  6,141  cubic  yards  stone  placed  in  Fishers  Point  Dike,  '89,  851.    1,000 
linear  feet  of  pile  dike  built  at  Fishers  Point,  '89,  852.    52,471  cubic  yards 
material  dredged  from  main  ship  channel  near  Port  Richmond,  '89,  852.    6,380 
cubic  yards  stone  placed  in  Mifflin  Bar  dike,  '89,  854.    62,221  cubic  yards  mate- 
•  rial  dredged  from  channel  at  Bulkhead  Shoal;  3,673  cubic  yards  of  brush  and 

20,267  cubic  yards  stone  placed  in  Heedy  Island  dike;  250  cubic  yards  rock 
removed  at  Schooner  Ledge,  '89,  856, 857. 

1889-'90.  600  linear  feet  of  pile  and  stone  dike  built  at  Kinkora  Bar,  '90,  869. 
10,773  cubic  yards  stone  placed  in  3,500  linear  feet  of  dike  at  Five  Mile  Bar, 
'90,  870.  89,790  cubic  yards  material  dredged  from  main  ship  channel  at  Port 
Richmond,  '90,  871.  1,178  cubic  yards  rock  removed  from  the  channel  near  the 
foot  of  Otis  street,  Philadelphia;'  20,452  cubic  yards  brush  mattress  and  10,397 
cubic  yards  stone  placed  in  Reedy  Island  i)ike,  '90,  872, 874. 

1890-'91.  600  linear  feet  of  pile  and  stone  dike  and  200  linear  feet  of  earthen 
embankment  completed  at  Kinkora  Bar,  '91,  1023.  1,300  linear  feet  of  east 
dike  completed  at  Bulkhead  Bar,  '91,  1024. 

1891-92.  Dike  completed,  and  channel  175  feet  wide  and  12  feelT  deep  dredged 
across  Kinkora  Bar;  1,300  linear  feet  of  east  dike  and  1,350  linear  feet  of  west 
dike  built,  and  51,810  cubic  yards  material  dredged  at  Bulkhead  Bar,  '92, 903. 

Physical  Characteristics. 

Current  observations  at  eight  cross  sections  between  Fishers  Point  and  Bombay 

Houk, '89.  848. 
Tidal  observations  between  Bridesburg  and  Trenton,  '90,  878, 879. 
Condition  of  the  river  channel  between  Philadelphia  and  Trenton,  '90,  880. 

Plans. 

Lieut.  Col.  Robert,  1890,  considers  that  any  valuable  and  permanent  improvement 
of  the  section  of  the  river  between  Borden  town  and  Trenton  would  require 
the  expenditure  of  a  much  larger  sum  than  would  be  justified  by  existing 
commercial  requirements,  '90,  £§2. 
Projects* 

The  projects  prior  to  1885  for  the  improvement  of  the  river  between  Philadelphia 
and  the  bay  have  been  directed  toward  the  formation  of  channels  24  feet  deep 
at  mean  low  water  across  the  bars  below  Philadelphia  by  means  of  dredging, 
except  at  Schooner  Ledge,  where  solid  rook  was  to  be  removed,  '85,  115, 804 ; 
'86,  113. 

The  Board  of  Engineers  of  1885  recommended  the  formation  of  a  ship  channel 
from  a  point  opposite  the  upper  end  of  Petty^  Island  to  deep  water  in  Dela- 
ware Bay,  having  a  least  width  of  600  feet  ana  a  depth  of  26  feet  at  mean  low 
water.    The  formation  of  such  a  channel  to  be  obtained,  except  at  Schooner 
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Projects — Continued. 

Ledge,  where  rock  would  require  to  be  removed,  by  regulating  the  tidal  flow 
by  means  of  dikes,  with  recourse  to  dredging  where  necessary  as  an  aid  to 
such  contractiog  and  regulating  works;  estiitaated  cost,  $2,425,000, '85,  802, 
822, 830.  The  project  for  the  ImprovemeDt  of  the  river  between  Trenton  and 
Philadelphia  to  be  submitted  after  completion  of  detailed  surveys,  '85,  7il9, 
822 ;  '86. 113. 

By  Lieut.  Col.  Robert,  1888,  for  the  removal  of  1,200  cubic  yards  of  ledge  rock  in 
the  channel  near  the  foot  of  Otis  street,  Philadelphia;  estimated  cost,  $3,800, 
'90.  871. 

By  Lieut.  Col.  Robert,  1890,  for  the  improvement  of  the  river  between  Philadel- 
phia and  Trenton  by  the  formation  of  a  12-foot  low-water  channel  across 
Kiukora  Bar  by  means  of  a  pile  and  stone  dike  partly  closing  the  slough  south 
of  Newbolds  Island,  sux)plement«d  by  dredging  on  the  line  of  the  proposed 
channel;  estimated  cost,  $15,000,  '90,  869. 

By  Maj.'Raymond,  1890,  for  improvement  of  Bulkhead  Shoal  by  a  modification  of 
the  project  of  1885,  whereby  the  improvement  of  the  locality  is  to  be  accom- 
plished by  the  construction  of  two  pile  and  stone  high-water  dikes;  the  east 
dike,  4,200  feet  in  length,  starting  from  tlie  New  Jersey  shore  and  parsing 
obliquely  across  the  eastern  ebb  channel,  and  the  west  dike,  6,800  feet  in 
length,  situated  upon  the  opposite  side  of  the  bar;  estimated  cost  of  both 
dikes,  $280,000,  '90,  873, 874. 
Surveys. 

Examinations  of  Five  Mile  Bar,  in  1887  and  1888,  to  determine  extent  of  dike's 
action  in  improving  the  bar,  '88,  670. 

Survey  of  Reedy  Island.    Made,  1887,  under  direction  of  Lieut.  Col.  Robert, '88, 674. 

Examination  of  Kinkora  Bar.  Made,  1889,  under  direction  of  Lieut.  Col.  Robert, 
•89,  849. 

Examination  of  Smith  Islflnd  Bar.  Made,  1889,  under  direction  of  Lieut.  Col. 
Hobert,  '89,  853. 

Survey  of  Mifflin  Bar.    Made,  1888,  under  direction  of  Lieut.  Col.  Robert,  '89,  855. 

Examinations  of  Smith  Island  Bar  and  Shoal,  Greenwich  Shoal,  MiiSiin  Bar,  and 
survey  of  Schooner  Ledge.  Made,  1890,  under  direction  of  M%j.  Raymond,  '90, 
867, 868. 

Maps. 
'88,  670,672,682;  '90.  869,870,872;  '92,  Atlas,  8. 


DEI^AlTARi:  RIFER  AT  PHILADELPHIA,  PA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  178.) 

Appropriations. 

.  5>o«                        \  Survey . .  $5, 000,  '88,  678. 

^^^ ) '500,000,  '89,  863. 

1890 200,000,  '90.884. 

1891 ;...  300,000,  '92,  911. 

1892 41,000,  '92,  91L 

Total 1,046,000 

Commerce. 

Existing  commerce  and  necessity  for  increased  channel  facilities, '88,  684,687. 
Contracts. 
Jas.  A.  Mundy  <&  Co.,  for  dredging,  at  10|  cents  per  cubic  yard,  and  depositing  and 
spreading  material  on  League  Island,  at  9^  cents  per  cubic  yard,  '92,  907. 
Time  for  completion  of  contract  extended,  '92,  911. 
Ensrineers. 
Chief  op  Engineers. 

Reports,  '88,  78,86;  '89,  96;  '90,  86;  '91,  425;  '92,  112. 
Board  of  E  no  inkers. 
Convened  at  Philadelphia,  1888,  to  report  upon  a  plan  for  the  removal  of  Smith, 
Windmill,  and  Pettys  islands  in  the  Delaware  River,  between  Philadelphia 
and  Camden.    Report,  '88,  679.    (Col.  Craighill  and  Lieut  Cols.  Comstock  and 
Robert.) 

*Not  to  exceed  $300,000  of  the  amount  to  be  Applied  to  purobaseof  in]  anils,  provided  that  no  part 
thereof  be  expended  until  title  to  tlie  lands  be  acquired  and  vested  in  the  United  States  without 
charge  to  the  latter  beyond  said  $aou.OUU. 
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DEIiAlTARE  RIVHR  AT  PHII.ADEL.PHIA,  PA.— Continued. 

Eni^ineers — Continued.  « 

Board  of  Engineers — Continued. 
United  States  Commission  Advisory  to  the  Board  of  Harbor  Commissioners  of 
the  Port  of  Philadelphia.     Report,  '88.  718. 720.     (Capt.  White,  U.  S.  N. ;  H. 
Mitchell,  U.  S.  C.  and  G.  S.,  and  Lieut.  Col.  Roliert.) 
Convened  at  Philadelphia,  October  10, 1890,  by  S.  O.No.20,to  report  upon  the 
establishment  of  harbor  lines  in  the  port  of  Philadelphia.    Report,  '91,  1122. 
(Cols.  Craighill  and  Comstock  and  Maj.  Raymond.) 
Enginreks  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1888-'90.    Reports,  '88,  678, 722 ;  '89,  863. 
Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  882;  '91,  1121 ;  '92,  906, 913, 914. 
lieg^islation. 
Legal  proceedings  for  the  condemnation  of  Smith  and  Windmill  islands,  '89,  863 ; 
•90,  883. 
Operations. 
1890-*91.  10,318  cubic  yards  material  dredged,  '92,  908. 

1891~'92.  312,111  cubic  yards  material  dredged,  and  2,330  linear  feet  of  revetment 
removed,  '92,  908, 910. 
Physical  Ciiaracteristics. 
Description  of  Smith,  Windmill,  and  Pettys  islands,  '88,  680. 

Proieets. 

By  Board  of  Engineers,  1888,  for  improvement  of  the  Delaware  River  between 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  by  the  removal  of  Smith,  Windmill,  and 
ft  portion  of  Pettys  islands  and  adjacent  shoals,  securing  a  channel  from 
Kaighns  Point  to  Fishers  Point  2,000  feet  wide.  The  depth  of  channel  on  the 
Pennsylvania  side,  commencing  about  300  feet  from  the  present  wharf  line,  so 
as  to  admit  of  wharf  extension,  to  be  26  feet,  mean  low  water,  for  1,000  feet: 
the  depth  across  the  remaining  half  of  the  channel  to  decrease  from  26  to  12 
feet  on  the  New  Jersey  side;  estimated  cost,  $3,500,000, '88,  682,  684.  (CoL 
Craighill  and  Lieut.  Cols.  Comstock  apd  Robert.) 
Surveys. 

Maps. 
'88,682. 


DE8  mOINES  RAPIDS,  miSSISSIPPI  RIVER.— Improvkment  of, 

AND  OPERATION  OF  CANAL  AND  CONSTRUCTION  OF  DRY  DOCK  AT. 

*  (Continued  from  Vol.  II,  p.  178.) 

Appropriations. 

1856-'79 $4,982,200 

1880-'87, operation  of  canal 30,000 

improvement  of  rapids 151, 2,50 

construction  of  dry  dock 108, 750 

1888,  improvement  of  rapids 35, 000  )  ,qq  -,  Btyn  -,  eno 

construction  of  dry  dock 16, 250  ]  *"*'  ^^'^"'  ^^^^ 

1890,  improvement  of  rapids 22, 000,  '90,  2061. 

Total 5,345,450 

List  of  appropriations,  '88,  1520;  '91,  2172,2175. 
Commerce. 

1888.  Statement  of  commerce  passing  canal,  '88,  1521. 

1889.  Statement  of  commerce  passing  canal,  !89,  1772. 

1890.  Statement  of  commerce  passing  canal,  '90,  2064. 

1891.  Statement  of  commerce  passing  canal,  '91,  2180. 

Total  amount  of  trafiBc  passing  through  canal  from  1877  to  1891,  '91,  2182. 

C  OlltFSl.Ct4 

1888.  Patterson  Bros.,  for  stone,  at  $8,259,  '89.  1771.    W.  J.  Bwatch,  for  iron,  at 
$581.94,  '89,  1770.    Carson  &  Band,  for  timber,  at  $6,915,  '89,  1770. 
,    1889.  Patterson  Bros.,  for  stone,  at  $10,350,  '89,  1771.    Meacliam  &  Wright,  for 
hydraulic  cement,  at  $1.16  per  barrel,  '89,  1771.    F.  W.  Menke  Stone  and  Linio 
Company,  for  construction  of  stone  office  building,  at  $5,952,  '90,  2061. 
Eni^ineers. 
Cbief  of  Engineers. 

Reports,  '88,  198, 199;  '89,  233;  '90,  208,209;  '91,  266;  '92.  254,  255. 
Engineer  in  Charge. 
Maj.  A.  Mackenzie,  1881-'—.     Reports,  '88,  1518, 1521, 1527:  '89,  1767, 1772, 1776: 
•90,  2060,2064,2070;  '91,  2172,2174;  '92,  1772,1773. 
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BES  MOINES  RAPIDS,  MISSISSIPPI  RIVER-Continued. 
E  nylneers— Continued. 

A  S8I6TANT. 

M.  MeigB.    BeportB/88,  1525,  1528;   '89,1774;  '90,2061,2067,2070;  '91,2173, 
2183;  '92,  1772,  1777. 
Operations. 

1887-88.  2,143  square  yards  of  slope  wall  laid  on  canal  embankment,  '88,  1519. 
Operations  and  care  of  canal,  '88,  1521, 1523, 1525.  47,333  cubic  yards  material 
dredged  from  tbe  canal,  '88, 1525.  2,232  cubic  yards  masonry  and  147  cubic 
yards  riprap  laid,  and  1,713  cubic  yards  earth  and  272  cubic  yards  rock  exca- 
vated at  dry  dock,  '88,  1528. 

1888-^89.  Construction  of  floating  boom,  rock  removal  above  Nashville,  and  eleva- 
tion of  lock  walls  at  lower  lock,  '89,  1768.  Operation  and  care  of  canal,  '89, 
1772.  86,278  cubic  yards  material  dredged  from  the  canal,  '89,  1775.  Grading 
and  paving  of  bottom  of  dry  dock  completed,  pump  house  built,  and  pumps 
set  up,  '89,  1776. 

1889-^90.  Lock  chamber  walls  completed ;  stone  office  building  built  at  lower  lock, 
and  sluice  tender^s  cottage  at  Sandusky;  Sandusky  sluice  completed,  '90, 
2062.  Operation  and  care  of  canal,  '90,  2064.  23,830  cubic  yards  material 
dredged  from  the  canal,  '90,  2069.    Dry  dock  completed,  '90,  2070. 

1890-^91.  3,318  cubic  yards  riprap  face  stone  laid  in  canal  embankment;  work  of 
raiHing  lock  walls  of  middle  lock  completed,  '91,  2172.  Operation  and  care 
of  canal  and  dry  dock,  '91, 2174.  History  of  dry  dock  construction  at  the  Des 
Moines  Rapids  Canal,  '91, 2176.  Lock  completed  in  accordance  with  approved 
project,  '91.  2172. 

1891-^92.  1,017  cubic  yards  riprap  and  996  cubic  yards  rubble  stone  nsed  in  repair 
of  canal  embankment ;  1,271  square  yards  of  slope  wall  laid ;  lock  walls  raised 
and  lock  grounds  filled  and  graded  at  middle  lock;  operation  and  care  of 
canal  and  dry  dock,  '92,  1772, 1773..  • 

Projects. 

The  project  of  1866  proposed  the  construction  of  a  closed  canal  about  8  miles  in 
leifgth,  reaching  fron^  Keokuk  td  Nashville,  and  an  open  canal  through  the 
rocky  bed  of  the  river  for  a  distance  of  about  4  miles,  from  Nashville  to  Mon- 
trose; the  depth  of  water  to  be  obtained  was  from  5  to  6  feet,  '67,  36,  264,  281, 
335.    See  also  Index,  Vol.  I,  p.  197. 

The  closed  canal  was  so  far  completed  in  1877  as  to  x>^rmit  passage  of  boats,  and 
was  opened  to  navigation  on  August  22, 1877,  '78,  101.  739,  742. 

In  1880  it  was  proposed  to  raise  the  side  walls  of  the  miadle  lock,  and  build  two 
guiding  cribs  at  the  guard  lock,  '80,  1562;  '84, 1577. 

In  1882  Mf^.  Mackenzie  proposed  the  construction  of  a  dry  dock,  in  connection 
with  the  canal,  400  feet  long,  100  feet  wide,  and  located  on  the  riviar  side  of 
the  canal  above  the  middle  lock;  estimated  cost,  $125,000,  '83, 1422,  1423. 

In  1884  it  was  proposed  to  place  two  sluices  opposite  the  largest  creek  to  prevent 
silt  being  carried  into  tne  canal,  '84,  1577 ;  '86,  1467. 

From  1856  to  1886  $4,517,950  had  been  appropriated  for  the  construction  of  the 
canal  and  channel  through  the  rapids,  $360,500  for  the  maintenance  and  opera- 
tion of  the  canal,  and  $108,750  for  the  construction  of  a  dry  dock,  leaving 
amount  required  to  complete  canal  project  $101,745,  and  the  dry  dock,  $16,250, 
'86,  1467,  1469, 1478. 

In  1889  Maj.  Mackenzie  proposed  raising  the  look  walls  of  the  lower  lock,  the 
construction  of  an  office  building  at  the  lower  lock,  rock  excavation  above 
guard  lock,  sluice  construction,  and  protection  of  outside  slope  of  canal 
embankment;  estimated  cost,  $47,194,  '89,  1768. 

Project  completed  in  1892,  '92,  1772. 
Surveys* 

Maps. 
'91,  2177. 


DETROIT  RITER,  MICH.— iMPnovEMENT  OF. 

(Continued  from  Vol.  II,  p.  180.) 
»riatlons* 

l874-'87 $572,500.00 

1888 130,  500. 00, '88,  1980. 

1890 26, 881.  ,^,'91,  2794. 

1892 30, 000. 00, '92,  2482.* 

Total 759,881.38 

list  of  appropriations,  '92,  2482. 
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DETROIT  BITER,  ]IEI€H.-~Contmaed. 

Commerce. 

Benefits  of  the  improvement  to  commerce,  '88^  1797. 

Contracts* 

1888.  Dnnbar  &  Sallivaii;  for  rock  removal,  '89,  2272. 
Engineers. 
Chief  of  Enoinrers. 

Reports,  '88,  267;  '89,  317;  '90,  287;  '91,  361;  '92,  343. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-^—.    Reports,  '88*  1978;  '89,  2272;  '90.  2746;  '91,  2793;  '92, 
2481. 
Operations. 
1887-^88.  81,078  cnbio  yards  solid  rock  and  1,062  cnbic  yards  loose  rook  removed, 

'88  1979. 
188^^89.  8,608  cubic  yards  solid  rook  removed^  '89,  2272. 

1889-'90.  16,683  cubic  yards  solid  and  1,766  cubic  yards  loose  rook  removed,  '90, 2746. 
1890-^91.  1,213  oubio  yards  of  solid  and  1,664  oubic  yards  loose  rook  removed  from 

the  channel,  '91,  2798. 
1891-^92.  No  operations,  '92,  2481. 
Pbjsical  Cbaracteristics. 
Water-level  curves  at  Lime  Kiln  Crossing,  Detroit  River,  '88, 1979. 

Projects. 

By  Maj.  Weitzel,  1874,  for  improvement  of  Lime  Kiln  Crossing  by  excavation 

through  the  rook  of  a  curved  channel  300  feet  wide  and  20  feet  deep ;  estimated 

cost,  $1,166,600,  '80,  222. 
Modified,  in  1883,  by  Maj.  Farquhar  to  a  straight  channel  of  the  same  dimensions, 

at  an  additional  cost  of  |40,000,'83,  1886;  '87,2268.    Reduction  in  ultimate 

cost  of  the  work,  '86,  326;  '87, 2268. 
In  1886  Col.  Poe  proposed  increasing  the  width  of  the  straight  channel  to  400  feet, 

at  an  estimated  cost  of  $168,000,  '86, 1843;  '87,  2268;  '92,  2481. 
Snrve^s. 
Exami  nation  of  the  American  Channel  ordered  by  act  of  September  19, 1890.    Made, 

1880,  under  direotion  of  Col.  Poe,  '91,  2809. 
Maps. 
'90,2746;  '91,2794. 


DETROIT  RIYER9  MICH.,  Channel  at  Grosse  Pointe.— Iiiproyb- 

MBNT  OP. 

Appropriations. 

1888 $6, 000, '89,  2270. 

Commerce. 

Gross  annual  tonnage  passing  through  Grosse  Pointe  Channel,  '89,  2268. 
Contracts. 
1889.  Dunbar  &.  Sullivan,  for  hire  of  one  tug  and  two  dump  scows,  at  $10  per  hour, 
•90,  2741. 
Engineers. 
Chixt  of  Enginekrs. 

Reports,  '88,  267;  '89,  316;  '90,  286,289;  '91,  369;  '92,  842. 
Engineer  in  Charge. 
Col.  O. M.  Poe,  1883-'—.    Reports,  '88,  1978;  '89.  2267;  '90,  2740;  '91,  2790;  '92, 
2478. 
Operations. 
1887-^89.  No  operations,  '88. 1978:  '89,  2270. 
1889-^90.  2,600  cubic  yards  material  dredged,  '90,  2741. 
1890-'92.  No  operations,  '91,  2790;  '92,  2479. 
Plans. 
By  Col.  Poe,  1890,  for  excavation  of  a  channel  through  the  flats  off  Grosse  Pointe, 
800  feet  wide  and  20  feet  deep,  involving  the  removal  of  8,140,000  cubic  yards, 
at  a  cost  of  $690,800;  or  for  a  channel  800  feet  wide  and  19|  feet  deep,  involviDg 
the  removal  of  2,616,000  cubic  yards,  at  a  cost  of  $663,300,  '90,  2742. 
Projects. 
By  Col.  Poe,  1888,  for  improvement  of  Grosse  Pointe  Channel,  at  the  head  of  the 
Detroit  River,  by  dredging  to  a  depth  of  19^  feet  and  a  width  of  800  feet, 
involving  the  removal  of  about  2,616,000  cubic  yards,  at  an  estimated  cost  of 
$653,300,  '88,  1978. 
In  1891  Col.  Poe  proposed  the  excavation  of  a  channel  800  feet  wide,  6^  miles  long, 
and  20  feet  in  depth,  at  a  cost  of  $956,826,  '91,  2790;  '92,  2479. 


158  INDEX   OF 

DETROIT  RITER,  IIUCII.,  Channel  at  Orosse  Pointe— Continued. 

Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  18C0,  under  direction  of  Col.  Foe,  '90, 
2750. 


BOBOir  AND  SAPELO,  OA.—Examination  of. 

Commerce. 

Comuiercial  interests  of  the  port  of  Darien,  '92,  1298. 
Engineers. 
Chief  of  Engineers. 

Report,  '92,  181. 
Engimeer  in  Charge. 

Capt.  O.  M.  Carter,  1890.    Report,  '92,  1294, 1295. 
Ahsistant 

G.  W.  Brown.    Report,  '92,  1299. 

Physical  Characteristic's. 

Description  of  the  locality,  '92,  1296. 
Plans. 
After  an  examination  and  survey,  in  1891,  Capt.  Carter  did  not  consider  the  benefit 
to  be  derived  from  the  proposed  improvement  commensurate  with  the  cost 
thereof,  '92, 1299. 

Surveys- 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Carter,  '92, 1295. 


DOBOF  BAR,  OA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  181.) 

A  ppropriations. 

1886-'8T $10,000* 

Engineers. 

Chief  of  Engineers. 

Report,  '88,  141. 
Engineer  in  Charge. 
Lieut.  O.  M.  Carter,  1888-'—.    Report,  '88,  1041. 
Operations. 
1887-'88.  Removal  of  Doboy  Bar  continued  by  harrowing  and  hydraulic  excava- 
tion, '88,  1042. 
Plans. 
Lieut.  Carter,  1888,  did  not  consider  the  present  or  prosp<^ctive  demands  of  com- 
merce sufficient  to  warrant  further  expenditure,  '88,  1044. 
Projects. 
By  Col.  Gillraore,  1887,  for  formation  of  a  channel  over  the  bar  by  hydraulic  exca- 
vation and  propeller  sluicing,  '87,  1181 ;  '88,  1041. 
Surveys. 
Maps. 
'88, 1042. 


DOBOT   AND   SAPELO,  OA.,  Inside   route   between.— Examina 

TION   FOR. 

Enii^ineers. 

Chief  of  Engineers. 
Report,  '91,  185. 


SATANNAH,  GA..  AND  FERNANDINA,  FEA.,  Inside  route 

between.— Examination  for. 

Engineers. 

Chief  of  Engineers. 
Report,  '91,  185.  . 

*From  Altamahft  River  Appropriation,  '87, 1179. 
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DRU.Yl  IBTLET,  N.  C— Examination  of. 

Eng^iiicers. 

Chikk  of  Engineeks. 

Report,  '91,  170, 1425. 

Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1890.    Report,  '91,  1425. 
Assistant 
Lieut,  m!  M.  Patrick.     Report,  '91,  1427. 
Physical  Characteristics. 

Descriptiou  of  the  locality,  '91,  1426. 
Plans. 

Id  1890  Capt.  Bixby  did  not  consider  the  locality  worthy  of  improTement,  '91, 1426. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made^  1890,  under  direction 
of  Capt.  Bixby,  '91,  1426. 


BUBU^UC    HAUBOB,  101¥A.~(See   Mississippi   Bitbb   fbom    Saint 

Paul  to  Des  Moines  Rapids.) 


BrBU<|rE,  IOWA.— Ice  harbor  at. 

(Continued  from  Vol.  II,  p.  182.) 

Appropriations. 

1844-'84 $69,500 

Ensrineers. 

Engineer  in  Charge. 
Maj.  A.  Mackenzie,  1880-^—.    Report,  '88,  1529. 
Operations. 

1887-'88.  No  operations,  '88,  1529. 
Projects. 

By  Maj.  Mackenzie,  1880,  for  the  formation  of  an  ice  harbor  by  dredging  a  basin 
at  Waples  Cut,  with  an  area  of  about  11  acres  aud  a  low-water  depth  of  6  feet: 
estimated  cost,  $40,000,  '82,  1770, 1771.  Area  increased  in  1884  to  about  16 
acres,  '84,  1572;  '87,  222. 


BUCK  ISIiANB  HABBOR,  COWIV.— Impboybment  ov. 

(Continued  from  Vol.  II,  p.  183.) 

Appropriations. 

1890 $25, 000, '91,  758. 

1892 35, 000, '92,  666. 

Total 60,000 

Contracts. 

1891.  E.  S.  Belden,  for  riprap  breakwater  construction,  at  94  cents  per  ton,  '92, 759. 
Engineers. 
Chief  of  Engineers. 

Reports,  '91,  66;  '92,  70. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1891-'—.    Reports,  '91,  757;  '92,  664. 
Operations. 
1890-^91.  5,126  tons  of  riprap  placed  in  the  breakwater,  completing  270  linear  feet 

of  work,  '91,  758. 
1891~'92.  18,336  tons  of  riprap  placed  in  the  breakwater,  completing  676  feet,  '92, 665. 
Physical  Characteristics. 

Description  of  the  breakwater,  '91.  757. 
Projects. 
By  Maj.  Barlow.  1882,  for  the  formation  of  a  small  harbor  of  refuge  by  the  con- 
struction ot  a  breakwater  from  1,200  to  1,800  yards  in  length,  at  on  estimated 
cost  of  $200,000,  '87,  648. 
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DUCK  ISLAND  HARBOB,  COBTIir.— Continaed. 

Projects — Continaed. 
Modified  and  enlarged  by  Lieut.  Col.  Houston,  1886,  providing  for  the  conBtruc- 
tion  of  three  breakwaters  of  riprap,  one  extending  westerly  from  Duck  Island, 
3,000  feet  long;  one  extending  northeast  from  Duck  Island,  1,750  feet  long,  and 
the  third  extending  southwesterly  from  Menunketesuck  Point,  1,130  feet 
long.  These  breakwuters  to  be  of  10  feet  width  at  the  top,  to  extend  to  6  feat 
above  high  >vater,  and  to  enclose  an  area  of  about  115  acres;  estimated  cost, 
$463,&t0,  '87,  642 ;  '91,  757. 


DUCK  RIVEIt,  TEIVN.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  184.) 

Appropriations. 

1880-'82 $13,000 

Engineers. 

Chief  of  Engineers. 

Report,  '88.  210. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Bi\rlow,  1886-'—.    Report,  '88,  1610. 
Operations. 
1887-88.  No  operations  since  1883,  when  it  was  stated  that  the  improvement  accom- 
plished sufficed  for  the  present  and  prospective  needs  of  commerce,  *88, 1610. 
Plans. 
By  Maj.  Ring,  1879,  for  the  improvement  of  the  river  from  its  mouth  to  Centerville, 
a  distance  of  68  mil^s,  by  rock  and  gravel  excavation,  construction  of  wing 
dams,  and  removal  of  snaes  and  overhanging  trees,  so  as  to  give  aS-foot  naviga- 
tion during  six  months  of  the  year;  estimated  cost,  $35,118,  '80, 1684. 


DULUTH  HARBOR,  MIIVIV.— Improvbmbmt  OF. 

(Continued  from  Vol.  II,  p.  184.) 

»rialions. 

i87l-'87 $436,250 

1888 80,000, '88,  1807. 

1890 100,000,  '90,  2288. 

1892 125,000, '92,  2130. 

Total 741,250 

List  of  appropriations, '88,  1806;  '91,  2491. 
Commerce. 

Present  needs  of  shipping,  '89,  2006. 
Contracts. 

1888.  Williams,  Upham  St  Co.,  for  dredging,  at  15^  cents  per  cubic  yard,  '89,  2004., 
1890.  Williams,  Dougherty  &,  Upham,  tor  dredging,  at  14  cents  per  cubic  yard,  91, 

2492. 
1892.  F.  H.  Quinby  and  F.  Omers,  for  construction  of  protection  crib  and  repairs  to 
canal  pier,  at  a  total  of  $10,000,  '92,  2130. 
Eni^neers. 
Chief  of  Engineers. 

Beport8,'88,  229;  '89,  268,274;  '90,  242,247;  '91,  811;  '92,  297. 
Engineers  in  Charge. 
Maj.  J.  B.  Quinn,  1886-'92.    Keports,  '88,  1808;  '89,  2000;  '90,  2285,  2810,  2SU; 

'91  2489. 
Capt.' W.  l!  Fisk,  1892-^—.    Report,  '92,  2126. 
Assistants. 
S.  L.  Rice.    Report,  '90,  2318. 
Lieut.  G.  D.  Fitch.    Report,  '90,  2320. 
Operations. 
1887-88.  159,940  cubic  yards  of  material  dredged  from  harbor  basin;  general 

repairs  to  north  and  south  canal  piers,  '88,  1805. 
1888-'89.  172,860  cubic  yards  material  dredged  from  Rice  Point  and  North  Shore 

channels,  '89,  2003. 
1889-'90.  No  operations,  '90,  2285, 2286. 

1890-'91.  234,366  cubic  yards  material  dredged  firom  Rice  Point  Channel,  '91,  2489. 
1891-^92.  Dredging  in  North  Shore  Channel,  '92,  2127. 
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DVI.UTH  HARBOR,  IXEINN.— Continued. 

Physical  Characteristics. 

Description  of  th^  harbor,  '89,  2000. 
Plans* 

By  Maj.  Qainn,  1890,  for  constmction  of  a  timber  and  stone  breakwater,  two 

parallel    crib- work  piers,  and  dredging  canal    to    22  feet:   estimated  cost, 

$2,345,842,  '90.  2316. 
Projects. 
By  Board  of  Engineers,  1881,  for  maintenance  of  dredged  areas,  enlar<i:ement  of 

harbor,  by  dredging,  to  accommodate  vessels  drawing  16  feet,  and  maintenance 

of  piers  bordering  canal;  estimated  cost,  $212,988,  '81,  2026;  '86,  1627. 
Revised  in  1884  by  Maj.  Allen,  making  total  cost  of  above  project  $305,424,  '84, 1811 ; 

'86,  1628;  '87,  1940. 
By  Capt.  Qninn,  1887,  for  dredging  Rice  Point  Channel  to  16  feet;  estimated  cost, 

$119,552,  '88,  1805.    Total  cost  of  projected  improvement,  $332,540,  '88,  1807. 
Surveys. 
Ordered  by  act  of  Augast  11, 1888.    Made,  1890,  under  direction  of  Maj.  Quinn,  '90, 

2311. 
Maps. 
'91,2490. 


DUJfIA    AND    CAPISTRAIVO9    CAl..— Examination  wor  dxef-watbk 

UAKBOB  BETWIBSN. 

Eiigrineers. 

Chikf  of  Enginxbbs. 
Beport,  '91,  394. 


DinVKIRK  HARBOR9  IV.  T.— IMPBOYEMENT  OF. 

(Continued  from  Vol.  II,  p.  185.) 


Appropriations. 


1827-'87 $476,579.38 

1888 15, 000. 00, '88,  2027. 

1890 20, 000. 00, '90,  2807. 

1892 20, 000. 00, '92,  2529. 

Total 531,579.38 

Contracts. 

1889.  Hingston  &  Woods,  for  dredging,  at  27  cents  per  enbic  yard  for  mud  and 

$1  for  loose  rock,  '89,  2358. 
1891.  G.  C.  Grimard,  for  construction  and  repair  of  breakwater  and  piers,  at  a  total 
of  $14,970,  '91,  2880. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  278;  '89,  330;  '90,  298;  '91,  374;  '92,  853. 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,  1886-'90.    Reports,  '88,  2024;  '89,  2356. 
Maj.  A.  Stickney,  1890-'92.    Reports,  '90,  2804:  '91,  2878. 
Maj.  £.  H.  Ru£Ener,  1892-'—.    Report,  '92,  2527: 
Operations. 
1887~'88.  Nine  cribs  sunk  in  repair  of  west  pier;  breakwater  harbor  wall  rebuilt, 

and  decking  repaired,  '88,  2026. 
1888-'89.  Repairs  to  west  pier  by  hired  labor.  '89,  2358. 
188^^90.  Extensive  repairs  to  west  pier  by  hired  labor;  14,370  cubic  yards  of  mud 

and  120  cubic  yarns  loose  stone  removed  under  contract,  '90,  2805. 
1890-'91.  No  operations,  '91,  2879. 

1891-^92.  Construction  of  west  pier  superstructure;  2,900  cubic  yards  material 
dredged,  '92.  2528. 
Pliysical  Ciiaracteristics. 

Description  of  the  locality,  '88,  2027. 
Projects. 
By  Board  of  Engineers,  1870,  for  reconstruction  of  ''dummy  crib''  as  a  day  beacon; 
construction  of  2,860  feet  of  breakwater  and  an  east  pier;  also  dredging  and 
blasting  in  the  channel  to  13  feet;  estimated  cosL  $350,000,  '71,  216;  '80,  229; 
'81,315;  '87,2348. 

8648 11 
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BIJIVIURK  HARBOR,  N.  T.— Contiuaed. 

Projects — Continued. 

By  Capt.  Adams,  1883,  for  860  linear  feet  of  breakwater  extension;  estimated  cost, 
$60,200,  '83.  1928. 

In  1890  Maj.  Stickuey  estimated  that  to  complete  the  improvement  as  projected, 
without  rHpair  to  existing  structures,  would  require,  including  the  appropria- 
tion of  1890,  $147,916,  '90,  2807;  '91,  2878. 


DUXBIJRY  HARBOR,  IflASS.— Exaihination  or. 

(Continued  from  Vol.  II,  p.  186.) 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '88,  32. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie,  1888.    Beport,  '88,  472, 478. 
Assistant. 

S.  liaagensen.    Report,  '88,  475. 

Plans. 

By  Lieut.  Col.  Gillespie,  1887,  for  improvement  of  the  western  branch  of  the  Dnx- 
bury  Channel  by  dredging  a  cut  3,600  feet  long,  60  feet  wide,  and  6  feet 
deep  at  mean  low  water ;  estimated  cost,  $13,200,  '88,  474. 
Surveys. 
Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Lieut.  Col.  Gil- 
lespie, '88, 473.  ^ 
Maps. 
'88,  474. 


EAOIiE  HARBOR,  IfEICII.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  187.) 
Appropriations. 

imwid $97,000 

EiifCineers. 

Chief  of  Engineers. 

Reports, '88,  233;  '89,  272;  '90,  245;  '91,  315;  '92,  800. 
Engineers  in  Charge. 
Mai.  C.  E.  L.  B.  Davis,  1885-'89.    Report,  '88,  1821. 
MaJi.  J.  B.  Quinu,  1889-'90.     Reports,  '89,  2020 ;  '90.  2299. 
Capt.  W.  L.  Fisk,  1890-^—.     Reports,  '91,  2505 ;  '92, 2141. 
Operations. 
1887-90.  Project  completed  and  no  further  ojierations  contemplated,  '88, 1821;  '89, 
2020;  '90,  2299;  '91,  2505;  '92,  2142. 
Projects* 
The  project  for  the  improvement  of  this  harbor  was  a<lopted  in  1866,  modified  in 
1868,  1874,  and  1878,  aud  completed  in  1879,  at  a  cost  of  $93,000.    As  finished  it 
consiNlcd  in  opening  a  chanuel  130  feet  wi<le  and  14  feet  deep  through  the 
rocky  reef  obstructing  the  entrance  to  th^ arbor,  and  defining  the  entrance 
through  the  reef  by  a  guiding  crib  on  each  side  of  the  channel,  '79, 1480;  '87, 
1970;  '88,  1821.     Maj.  Davis  considered  the  work  accomplished  as  fully  satis- 
fying the  demands  of  commerce,  '88,  1821 ;  '91,  2505. 


EAST  CHESTER  CREEK,  IV.  T.— Improvement  of. 

(Continued  from  Vol.  II,  p.  187.) 

Appropriations. 

1873-'»7 $64,000 

1888 5, 0(M), '88,  576. 

Total 69,000 

List  of  approxtriations,  '88,  576;  '91,  809. 
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£AST  €H£ST£R  CREEK,  N.  F.— Continued. 

Contracts. 

1888.  Hartford  Dredging  Company,  for  dredging,  at  45  cents  per  cubic  yard, 
'88.  576. 
Engineers. 
Chief  of  Enginkbrs. 

Reports,  '88,  55;  '89.  67;  '90,  60;  '91,  75;  '92,  79. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  577;  '89,  721;  '90,  656;  '91,  806; 
'92.  708. 
OperatioDS. 
1887-88.  1,772  cubic  yards  material  dredged  near  Town  Dock,  '88,  576. 
1888-'89.  11,067  cubic  yards  material  dredged,  '89,  724. 
1889-'92.  No  operations,  '90.  659;  '91,  808;  '92,  710. 
Physical  Characteristics. 

Description  of  the  creek,  '88,  574. 
Projects. 
By  Col.  Newton,  1872,  for  providing,  by  dredging  and  rock  removal,  a  channel  9 
feet  deep  at  high  water  from  Pelhams  Bridge  to  a  point  3,000  feet  above  Lock- 
woods,  a  distance  of  3  miles,  that  part  of  channel  above  Lockwoods  to  serve  as 
a  channel  and  tidal  basin.    A  modification  of  1873  consisted  of  proposed  timber 
dikes,  5.800  feet  in  length,  to  confine  the  channel;  estimated  cost,  $136,500, 
'72,  815;  '73,  939;  '77,  249;  '86.  663. 
la  1887  the  estimate  of  cost  was  raised  to  $221,100,  '87,  628. 

m  1891  $55,000  was  estimated  as  sufficient  for  completion  of  the  improvement  con- 
template^'91,  809;  '92,  708. 


EAST  RIVER,  N.  ¥•— Survey  ov. 

Engineers. 

Chief  of  Engineers. 

Reports,  '89,  83;  '90.  74;  '91,  86,425. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie,  1888.    Reports,  '90,  761 ;  '91.  899. 
Assistant. 
G.  W.  Kuehule.    Report,  '90,  765. 
Plans. 
By  Lieut.  Col.  Gillespie,  1890,  for  rock  removal  and  dredging  so  as  to  obtain  an 
18-foot  channel  between  Broome  and  Twenty-third  streets  in  the  East  River; 
estimated  cost,  $267,996,  '90,  764. 
Surveys. 
Surrey  from  the  foot  of  Broome  street  to  the  foot  of  Twenty-third  street,  New 
York  City,  ordered  by  act  of  August  11, 1888.    Made,  1890,  under  direction  o/ 
Lieut.  Col.  Gillespie,  '90,  761. 


EAST  RIVER9  Hr.  ¥•— Improvement  of,  at  Hell  Gate. 

(Continued  from  VoL  II,  p.  188.) 

Appropriations. 

1852-'87 $3,680,700 

1888 250,000,  '88,606. 

1890 200,000,  '90,719. 

1892 loO,COO,  '92,  805. 

T«tal 4,280,700 

List  of  appropriations,  '88,  600;  '91,  905;  '92,805. 
Contracts. 
1890.  R.  G.  Packard,  for  removal  of  material  other  than  bowlders,  at  85  cents  per 
cubic  yard,  and  bowlders,  at  $2.50  per  ton,  '91,  902. 
Eni^ineers. 
Chief  of  Engineers. 
Reports, '88,  60;  '89,  75;  '90,  6Q;  '91,  86;  '92,  90. 
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EAST  RIVER,  N.  ¥•— Con  tinned. 
Enirineers— Con  tinned. 

EnGINEEKS  in  CllARGR. 

Lient.  Col.  W.  McFarlnnd,'  1885-^89.     Report,  '88,  603. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'—.    Reports,  '89, 772 ;  '90, 713 ;  '91, 899 ;  '92, 797. 
JLei^Jslation. 

Act  by  New  York  legislature  incori)orating  the  East  River  Bridge  Company, '92, 805. 

Operations. 

1887-'88.  19,548  tons  rock  removed,  '88,  60,5. 

1888-'89.  1,410  tons  rock  removed  by  hired  labor,  '89,  775. 

1889-90.  47,398  toDs  rock  removed,  '90,  716. 

1890-*91.  Removal  of  rock  at  Flood  Rock  and  Diamond  Reef;  3,435  cubic  yards  of 
material  and  960  tons  of  bowlders  removed  from  Shell  Reef;  24,040  tons  of 
rock  removed  from  reef  off  Diamond  Reel",  '91,  902, 904. 

1891-'92.  20,872  tons  of  rock  blasted  and  removed  at  Flood  Rock ;  52,803  cubic  yards 
material  dredged  and  2,800  tons  rock  removed  at  Shell  Reef  and  Middle  Ground; 
1,763  tons  of  rock  removed  at  Ferry  Reef;  1,211  tons  of  rock  removed  from 
reef  off  Diamond  Reef,  '92,  800, 803. 
Physical  Characteristics. 

Description  of  obstructions  at  Hell  Gate,  '88,  603.    * 
Projects. 

In  1851-'52,  under  an  appro])riation  of  $20,000,  an  effort  was  made  to  improve  navi- 
gation through  Hell  Gate  by  the  removal  of  rock  through  the  aid  of  surface 
blasting,  '68,  732. 

The  project  for  the  improvement  of  Hell  Gate  was  proposed  bv  Col.  Newton  in 
1867.  It  was  subsequently  mrMlified  in  18t)«,  1874, 1880,  and  1884  by  extending 
it  to  embrace  the  removal  of  other  reefs  in  the  East  River.  It  now  includes 
the  removal,  to  a  depth  of  26  feet  at  menu  low  water,  of  all  the  dangerous 
reefs  in  Hell  Gate,  Diamond  Reef,  and  North  Brothers  Island  Reef  in  the  East 
River;  the  removal  of  Coenties  Reef  to  25^  feet,  and  a  number  of  smaller  rocks 
in  the  shoaler  parts  of  the  channels;  also  the  construction  of  sea  walls  on  Great 
and  liittle  Rocks,  Hogs  Back,  and  Holmes  Rock;  estimated  cost,  $5,139,120, 
•68,  741,  745;  '70,  437;  '71,  725;  '72,  803;  '74,  ii,  164;  '76,  i,243;  '80,479;  '84, 
690;  '86,  95;  '91,  900. 


EAST  ROCKAWAY  CREEK,  IV.  Y.— Examination  of. 

Eoifineers. 

Chieb'  of  Engineers. 

Report,  '89,  93. 
Engineer  in  Charge. 
Capt.  T.  L.  Casey,  1888.    Report,  '89,  840. 
Physical  Charactei'i sties. 

Description  of  the  locality,  '89,  8-11. 
Plans. 

In  1888  Capt.  Casey  did  not  consider  the  creek  worthy  of  improvement,  '89,  841. 
Surve^^s. 
Examination  ordered  by  act  of  August  11, 1888.     Made,  1888,  under  direction  of 
Capt.  McC.  Derby,  '89,  840. 


ECHO  HARBOR9  IVEIY  ROCHE LL.E9  N.  Y.— Impbovsmsnt  of. 

(Continued  from  Vol.  II,  p.  190.) 
Appropriations. 

1878-^82 $22,000 

List  of  appropriations,  '88,  571. 
Eni^ineers. 

Chief  of  Engineers. 

Reports, '88,  54;  '89,  66;  '90,  60;  '91,  74;  '92,  79. 
Enginker  in  Charge. 

Col.  D.  C.  Houston,  IfeSO-'— .    Reports,  '88,  570;  '89.  717;  '90,  652;  '91,  804;  '92, 
706. 
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ECHO  HARBOR,  NJEli^  ROCHEJLI^E,  N.  T.— Continned. 

Operations. 

1887-89.  Available  fands  insufficient  to  continue  the  projected  woTk/88,  571; 

•89.  718. 
1889-'90.  9,122  cubic  yards  material  dredged  from  the  channel  by  hired  labor^  '90, 

653. 
1890-'92.  No  operations,  '91,  8Q5;  '92,  707. 
Physical  Characteristics. 
Description  of  the  harbor,  '88,  570. 

Projects. 

By  Col.  Newton,  1875,  for  removal  of  Slieepshead  Reef  and  Start  Rock  to  a  depth 
of  9  and  6  feet,  respectively.  Modified,  1878,  for  removal  of  Start  Rock  to  7-foot 
depth;  estimated  cost,  $38,955.38,  '76,  264;  '86,  656;  '87,  624;  '92,  706. 


EDEIVTON  BAT  AND  HARBOR,  N.  C— Improyebient  ov. 

(Continued  ftom  Vol.  II,  p.  190.) 

Appropriations. 

1878-'87 $17,000 

Engineers. 

Engineer  in  Charge. 
Col.  W.  P.  Craighill,  1888.    Report,  '88,  773. 
Operations. 

1887-'88.  No  farther  operations  required,  '88,  773. 
Projects. 

By  S.  T.  Abert,  1875,  for  improvement  of  Eden  ton  Harbor  and  Bay  by  ezcavation 
of  channel  850  yards  long,  100  leet  wide,  and  9  feet  deep ;  also  a  turning  basin 
at  the  wharves;  estimated  cost,  $12,650, '79,  91,696;  '80,  121. 

From  1878-'84  $5,000  was  appropriated  and  expended  upon  this  project. 

In  1883  Capt.  Mercur  proposed  widening  the  channel  to  150  feet  at  the  outer  and 
200  feet  at  the  inner  end;  also  the  completion  of  the  turning  basin  with  an 
area  of  about  12  acres;  estimated  cost,  $18,000,  '84,  1073, 1074:  '87,  122. 

In  1888  Col.  Craighill  recommended  no  further  appropriations,  the  harbor  being 
amply  sufficient  for  commercial  requirements,  '88,  774. 


EDISTO  RIFER,  S.  C— Improvement  of. 

(Continued  from  Vol.  II,  p.  191.) 
Appropriations. 

18«2-'87 $16,000 

1888 5,000, '88,  987. 

1890 5, 000, '90,  1208. 

1892 7, 385, '92,  1234. 

Total 33,385 

List  of  appropriations,  '88,  987;  '91,  1481. 
Commerce. 

Commercial  prospects  of  the  river,  '88,  986.    Prospectiye  development  of  timber 
interests,  '89,  1169. 
Engrineers. 
Chief  of  Engineers. 

Reports, '88,  136;  '89.  152;  '90, 136;  '91, 177;  '92,  174. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot,  1888-'—.    Reports,  '88, 985;  '89, 1169, 2795;  '90. 1206;  '91, 1480; 
'92,  1233. 
Assistant. 
J.P.Allen.    Reports, '89,  1170;  '90,  1208;  '91, 1481;  '92, 1234. 
Obstructions. 

Bridgt'S  obstracting  navigation,  '89,  2795. 
Operations. 
1887-'«8.  No  operations  for  lack  of  funds,  '88,  986. 

1888-'89.  1,815  trees  and  stumps  and  87  cords  of  snags  removed  f^om  the  channel, 
and  1,041  trees  and  212  cords  of  brush  cut  from  the  banks,  '89,  1169. 
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IIBISTO  RITEB,  S.  €.-~Continned. 

Operations — Continned. 
1889-'90.  1,900  logs  and  trees  and  106  cords  of  snags  removed  from  the  channel,  and 

lf7G5  trees  removed  from  the  banks,  '90,  1208. 
1890-^91.  640  stnmps  and  snags  cleared  from  the  channel  on  the  North  Fork,  and 

1,200  snags  and  485  trees  from  the  channel  and  banks  of  the  South  Fork, 

•91,  1482. 
1891-92.  2,340  snags  and  47  cords  of  small  snags  removed  from  the  channel,  and 

1,733  trees  and  378  cords  of  brash  cleared  from  the  banks,  '92,  1234. 
Projects. 
By  Col.  Gillmore,  1880,  for  enlargement  and  clearance  of  channel,  formation  of  new 

channels  across  necks  of  bends,  shutting  off  lateral  channels,  and  removal  of 

logs,  snags,  and  pile  obstructions;  also  removal  of  sand  and  dry  shoals,  and 

construction  of  deflecting  jetty;  estimated  cost,  $33,385/81,  1140;  '86,  180; 

•87,  1143;  '92,  1233. 


EDIfSTO  RITER9  S.  €•— Examination  of  North  Fork  of  thb. 

EnfiriDeers* 

Chief  of  Engineers. 

Report,  '88,  138. 
Engineer  in  Charge. 

Capt.  F.  v.  Abbot,  1888.    Report,  '88,  991. 
Assistants. 

Capt.  T.  N.  Bailey.    Report,  '88,  993. 
'  Lieut.  O.  M.  Carter.    Report,  '88,  993. 
Physical  Characteristics. 

Description  of  the  river,  '88,  992, 993. 
Plans. 
Col.  Gillmore  reports  that  in  view  of  the  limited  amount  of  commerce  to  be  bene- 
fited, the  North  Fork  of  the  Edisto  River  is  not  worthy  of  improvement,  '88, 
992. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  Col. 
Gillmore,  '88,  991. 


EDISTO  RIVER9  S.  €.9  North  and  South  Forl£S.~ExAMiNATiON  to 

CONNECT  BY  SaINT  PiERRB  RiYER  AND  SOUTH  CBSEK. 

Engineers. 

Chikf  of  Engineers. 

Report,  '89,  158. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot,  1888.    Report,  '89,  1208. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  1208. 
Plans. 

.  In  1889  Capt.  Abbot  did  not  consider  the  locality  worthy  of  improvement,  *89, 1210. 
Survej^s. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Abbot,  '89,  1208. 


EEIi  RITER9  CAli.— Examination  or. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  352. 
Engineer  in  Charge. 
Maj.  W.  H.  Heuer,  18^8.    Report,  '89,  2493. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2493. 
Plans. 
In  1888  Maj.  Heuer  did  not  consider  the  river  "worthy  of  improvement,  '89,  2495. 

Surveys. 

Examination  ordered  by  act  of  Aii^ust  11, 1888.    Made,  1888,  under  direction  of 
Maj.  Heuer,  '89.  2493. 
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DlilZABETH  RIVER,  TA.,  "VTestern  Branch.— Examination  ov. 

Engriueers. 

Chikf  of  Enginkers. 

Report,  '91,  153, 1307. 
Enginekr  in  Charge. 

Lieut.  G.  J.  Fiebeger,  1890.    Report,  '91,  1308. 
Physieal  Characteristics. 
Description  of  the  locality,  '91,  1308. 

Plans- 
Ill  1890  Lieut.  Fiebeger  did  not  consider  that  the  present  or  prospective  needs  of 
commerce  demanded  any  improyement.     '91,  1309. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  Fiebeger,  '91,  1308. 


ELIZABETH  RIVERy  IV.  J.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  192.) 

A  ppropriations. 

1879-^82 $27,000 

1890 5,000,'9O,  853. 

1892 5, 000, '92,  879. 

Total 37,000 

List  of  appropriations,  '90,  853. 
Commerce. 

Prospective  benefit  to  commerce  from  improvement,  '88,  649. 
Contracts. 
1891.  R.  Parrott,  for  dredging,  at  55  cents  per  cubic  yard,  '91,  994. 

Engrineers. 

Cmie^  of  Engineers. 

Reports, '88,  69;  '89,  89;  '90,  79;  '91.  100;  '92,  103. 
Engineers  in  Charge. 
Capfc.  G.  McC.  Derby,  1886-^89.    Report,  '88.  648. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  827;  '90,  852;  '91,  993;  '92,  878. 
Operations. 
1887-'90.  No  operations,  '88,  648;  '89,  827;  '90,  852. 
1890-'91.  Excavation  of  channel  begun,  '91,  993. 
1891-^92.  6,917  cubic  yards  material  dredged,  '92,  879. 
Physical  Characteristics. 
Description  of  the  river  and  its  deterioration  since  the  suspension  of  work,  '88, 
648, 649. 
Projects. 
By  Col.  Macomb,  1879,  for  dredging  a  channel  60  feet  wide  to  a  depth  of  7  feet  at 
mean  high  water  from  the  mouth  to  Broad  Street  Bridge,  2.7  miles,  requiring 
the  removal  of  44,000  cubic  yards  of  material;  estimated  cost,  $25,.530,  '79,  67, 
482,  483. 
Estimate  increased,  in  1881,  by  Lieut.  Col.  Michler,  to  $43,160,  from  increased  cost 
of  dredging, '81,  707;  '87,  768;  '92,  879. 


EIiK  RIVER,  MD.— Improvement  of. 
(Continned  from  Vol.  II,  p.  193.) 


Appropriations. 

1874-'87 $31,500 

1890 10,000,  '91,1185. 

1892 5,000,  '92,  969. 

Total 46,500 

List  of  appropriations,  '91,  1184. 
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EliK  RITER,  niD*— Continaed. 

Contracts. 

1891.  C.  T.  Caler,  for  dredging,  at  12^  cents  per  cabio  yard,  '91,  1185. 
Engrineers. 
Chief  of  Knoineers. 

Reports, '89,312;  '90,  102;  '91,  125;  '92,  125. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888^—.    Reports,  '90,  965;  '91, 1184;  '92,  968. 
Assistant. 
A.  Stierle.    Report,  '90,  965. 
Operations. 
1890-'91.  No  operations,  '91,  1184. 
1891-'92.  56,069  cubic  yards  material  dredged,  '92,  968. 
Physical  Cliaracteristics. 

Description  of  the  locality,  '90,  966. 
Projects.  \ 

By  Mr.  W.  F.  Smith,  1890,  for  excavation  of  a  channel,  from  the  npper  wharves  at 
the  bridge  to  below  Cedar  Point,  to  a  depth  of  8  feet  at  mean  low  water  and 
100  feet  wide;  estimated  cost,  $24,000,  '91,  1184. 
Surveys. 
Ordered  by  act  of  August  11,  1888.     Made,  1890,  under  direction  of  Mr.  W.  F. 
Smith,  '90,  966. 


EliK  RIFERy  DT.  TA.— iBffPROYEMVNT  ov. 

(Continued  from  Vol.  11,  p.  193.) 

Appropriations. 

1875-87 $18,500 

1888 3,000,  '88,  1760. 

1890 2,500,  '90,  2248. 

1892 2,500,  '92,  2064. 

Total 26,500 

En^neers. 

Chief  of  Engineers. 

Reports,  '88.  224;  '89.  260;  '90,  234;  '91,  300;  '92,  287. 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1876-'—.    Reports,  '88, 1760;  '90,  2247;  '91,  2427;  '92.  2064. 
Capt.  T.  Turtle,  1889.    Report,  '89, 1955. 
Assistants. 
W.  A.  Porter.    Report,  '89,  1956. 
A.  M.  Scott.    Report,  '92,  2064. 
Operations. 
1887-'88.  No  operations,  '88,  1760. 

1888-89.  5,471  cubic  yards  rock  blasted  and  removed  from  the  channel,  '89,  1958. 
1889-'90.  No  operations,  '90,  2247. 

1890-'91.  153  snags  and  18  rocks  removed  from  the  channel,  '91,  2427. 
1891-92.  4,418  cubic  yards  rock  blasted  and  removed  in  the  upper  river;  2,460 
cubic  yards  rock  and  7,670  linear  feet  of  round  timber  used  in  dike  construc- 
tion at  points  below  Clay  Court-House,  '92,  2065, 2066. 
Projects. 
By  Maj.  Craighill,  1875,  for  an  improvement  of  channels  through  shoals,  to  a  depth 
of  10  or  12  inches  at  low  water,  by  cutting  sluice  ways  12  feet  wide;  also  the 
removal  of  rocks,  snags,  and  overhanging  trees ;  estimated  cost,  $100,000,  '76,  ii, 
166,171;  '79,  555;  '80.  691;  '81,  147;  '85,286. 
Injurious  eflfect  of  corporate  lock  and  dam  at  Charleston, '82,  932,934;  '83,  147; 
'85, 1858.    Act  providing  for  its  removal,  '87,  1923. 


^"VTRANCE   TO  CUMBERI.AND  SOIJIVD,  FLA.  AND  OA.— (See 

Cumberland,  Ga.,  improvement  of  entrance.) 
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ERIE  HARBOR,  PA.— Improvkmemt  of. 

(See  alBo  Presque  Isle,  Pa.) 

(Continued  from  Vol.  -11,  p.  196.) 

Appropriations. 

1823-'»7 $768,867.23 

1888 23,000.00,  '88,  2023. 

1890 40, 000. 00,  '90,  2797. 

1892 40, 000. 00, '92,  2525. 

Total 871,867.23 

Contracts. 

1888.  J.  L.  Linn,  for  dredging,  at  28  cents  per  cubic  yard,  '89,  2347.  O.  Gillmore, 
for  dredging,  at  28  cents  per  cubic  yard,  '89,  2847.* 

1890.  Kingston  6l  Wood,  for  dredging,  at  18^  cents  per  cubic  yard,  '90,  2792.  Ben- 
ham  £  Doville,  for  transportation  of  material,  '90,  2793. 

1891.  J.  B.  Donelly,  for  pier  extension,  at  $61  per  linear  foot,  '91,  2876. 
Eng^ineers. 

Chief  of  £noinebrs. 

Reports,  '88,  277;  '89,  328;  '90,  297;  '91,  373;  '92,  352. 
Engineers  in  Charge.  ' 

Capt.  F.  A.  Mahan,  188^^90.    Reports,  '88,  2017 ;  '89,  2343. 
Maj.  A.  Stickney,  1890-'92.    Reports,  '90,  2789 ;  '91,  2869. 
Maj.  E.  H.  Rnffner,  1892-'—.    Report,  '92,  2522. 
Operations. 
1887-88.  General  repairs  by  hired  labor  to  piers  and  breakwater,  '88,  2021. 
1888-'89.  10,700  cubic  yards  material  dredged ;  steam  launch  and  boathouse  built; 

minor  repairs  to  piers  and  breakwater,  '89,  2347, 2349. 
1889-'90.  Two  breaches  in  breakwater  repaired  by  hired  labor;  minor  repairs  to 

breakwat>er  and  piers;  20,000  cubic  yards  material  dredged,  '90,  2792, 2793. 
1890-'91.  Repairs  to  south  breakwater  and  north  pier;  125,471  cubic  yards  material 

dredged  from  inner  and  outer  chaunels,  '91,  2870. 
1891-'92.  2,800  cubic  yards  material  dredged  in  outer  channel ;  north  pier  extended 
452  feet;  repairs  to  breakwater  and  piers,  '92,  2522. 
Physical  Characteristics. 
•Description  of  the  locality,  '88,  2022. 

Projects. 

Projects  for  this  improvement  from  its  inception  in  1823  have  been  directed  to  the 
formation  of  a  harbor  in  Presque  Isle  Bay,  with  a  protected  channel  across 
the  entrance  to  the  bay.  The  aggregate  appropriations,  including  1886,  have 
been  $768,867.23. 

In  1886  Capt.  Maguire  estimated  that  $84,120  would  be  required  to  extend  the  pier 
to  the  16-foot  curve  aod  maintain  a  channel  16  feet  deep  between  the  harbor 
and  deep  water  in  the  lake,  '86,  339. 

In  1890  the  project  was  modi  tied  by  Maj.  Stickney,  for  extension  of  the  north  pier 
to  the  18-foot  curve,  at  an  estimated  cost  of  $96,000,  making  the  revised  esti- 
mate for  completion,  including  the  appropriation  of  1890,  $47,657,  '90, 2796, 2797. 

Surveys. 

Survey  of  Presque  Isle  Peninsula.  Made,  1888,  under  direction  of  Capt.  Mahan, 
'88,  2021 ;  '89,  2346. 


ESC AIHBIA  AND  CONECUH  RITERS,  AI^A.  AND  FliA.— Improve- 
ment OF. 

(Continued  from  Vol.  II,  p.  196.) 

Appropriations. 

1833-'87 $62,500 

1888 10,000,  '88,  1170. 

1890 7,500,  '90,  1636. 

1892 8,000,  '92,  1418. 

Total 88,000 

List  of  appropriations, '88,  1169;  '91,  1736. 
Engpineers. 

Chikf  of  Engineers. 
Reports, '88,  153;  '89,  149;  '90,  161;  '91.  203;  '92, 199. 
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ANB  COIVECVH  RITERS,  AliA.  AlVD  FLA.— Cont'd. 

Eng^ineers — Continned. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-^89.    Report,  '88.  1169. 
Cap t.  P.  M.  Price,  1889-'— .    Report8/89,  1384;  '90,  1684;  '91,  1736;  '92,  1417. 

AflSISTANT 

J.  E.  Turtle.    Reports,  '89,  1384 ;  '90,  16a5. 
Operations. 

1887-88.  2,998  loss  and  sna^  removed  from  the  channel,  '88,  1170. 

1888-'89.  Removed  of  logs,  snags,  and  similar  obstructions,  '89,  1385. 

1889-^90.  530  snags  and  153  cubic  yards  rock  and  gravel  removed  from  the  channel, 
20  trees  cut  irom  the  banks,  and  2.353  cubic  yards  sand  dredged,  '90,  1636. 

1890-'91.  Repairs  to  snagging  plant,  '91, 1736.    . 

1891-'92.  3,523  snags  cleared  from  the  channel,  19  cubic  yards  gravel  dredged,  and 
1,105  logs  on  banks  cut  up,  '92,  1417. 
Projects. 

By  Capt.  Damrell,  1879,  for  the  improvement  of  the  Escambia  River  from  month  to 
State  line  by  dredging  a  channel  150  feet  wide  and  5^  feet  deep  at  mean  low 
water  through  the  bar  at  the  mouth,  the  removal  of  snags  and  similar  obstruc- 
tions, and  by  shore  protection  and  wing-dam  Construction  to  obtain  a  5-foot 
low-water  channel  throughout  the  length  of  the  river;  estimated  cost,  $25,000, 
•79,853,856;  '80,  1082. 

In  1882  $12,000  was  appropriated  for  the  Escambia  and  Conecuh  rivers,  when  it 
was  proposed  to  extend  navigation  to  Indian  Creek,  273  miles  above  the  mouth 
of  the  river,  by  removal  of  obstructions,  closing  cut-off,  and  rock  removal,  at 
an  additional  estimated  cost  of  $62,430  over  the  estimate  of  1879,  '83,  1007; 
'87,  1273.    Total  estimated  cost  of  improvement,  $87,430,  '88,  1169. 


ESSEX  RITER9  IIIASS.— SuRVBT  of. 

Appropriations. 

1892 $5,000 

Commerce. 

Conmiercial  interests  to  be  influenced  by  improvement,  '91,  677. 
Engrineers. 
Chief  of  Engineers. 

Report,  '91.  47. 
Engineer  in  Charge. 

Lieut.  Col.  8.  M.  Mansfield,  1890.    Report,  '91,  676, 677. 
Assistant. 
T.  T.  Hunter  Harwood.    Report,  '91,  678. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  678. 
Plans. 
By  Lieut.  Col.  Mansfield,  1891,  for  a  channel  4  feet  deep  at  mean  low  water  and  60 
feet  wide  from  the  river's  mouth  to  the  head  of  navigation  at  Essex,  a  distance 
of  3^  miles',  by  dredging  and  rock  removal,  at  an  estimated  cost  of  $25,000, 
'91,  677. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Lieut. 

Col.  Mansfield,  '91,  677. 
Maps. 
'91,  678. 


FAIR1.ee  creek,  rid.— Improvbmeio'  of. 

(Continued  from  Vol.  II,  p.  198.) 

Appropriations. 

1888 $5, 000, '88,  92. 

1890... 5, 000, '90,  936. 

Total 10,000 

Contracts. 

1889.  C.  T.  Caler,  for  dredging,  at  23  cents  per  cubic  yard,  '89,  899. 
1891.  C.  T.  Caler,  for  dredging,  at  16  cents  per  cubic  yard,  '91,  1187. 
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FATBLEE  CREEK,  ]IID.— Continued. 
Engrioeers* 

ClIIKF  OF  ENGINBEBS. 

Report8/88,  92;  '89, 109;  '90,  99;  '91,  126;  '92, 126. 
Enginekr  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1886-'—.    Reports,  '89, 898 ;  '90, 936 ;  '91, 1186 ;  '92. 969. 
Operations. 
1887-'88.  No  operations,  '88,  92. 

1888-'89.  18,500  cubic  yards  material  dredged,  '89, 898. 
1889-^90.  No  operations,  '90.  936. 

1890-'91.  28,125  cubic  yards  material  dredged,  '91,  1186. 
1891-^92.  No  operations,  '92,  969. 
Projects. 
By  W.  F.  Smith,  1887,  for  excavation  of  a  channel  across  the  bar  at  the  month  of 
the  creek  7  feet  deep  and  100  feet  wide;  estimated  cost,  $15,450,  '87,  856;  '91, 
1187;  '92,  970. 


FAIRPORT  HARBOR,  OHIO.— Improvement  or. 

(Continued  from  Vol.  II,  p.  198.) 

Appropriations. 

1825-'87 $280,873.53 

1888 10, 000. 00, '88,  2012. 

1890 30,000.00,  '90,2783. 

1892 35, 000. 00, '92,  2506. 

Total 355,873.53 

List  of  appropriations,  '92,  2507. 
Contracts. 

1888.  B.  S.  Harton,  for  pier  extension  and  repair,  at  a  total  of  $6,144,  '89,  2396. 

1889.  Q.  Gillmore,  for  dredging,  at  25  cents  per  cubic  yard,  '89,  2328. 

1890.  J.  R.  Irwin,  for  dredging,  at  23  cents  per  cubic  yard,  '90,  2781.  American 
Transportation  Company,  for  dredging,  at  17^  cents  per  cubic  yard,  '91,  2862. 
Q.  Gillmore,  for  pier  extension  and  repair,  at  a  total  of  $14,724,  '91,  2862. 

1891.  J.  R.  Irwin,  for  dredging,  at  17^  cents  per  cubic  yard,  '92,  2507. 

Enfirineers. 

Chief  of  Engineers. 
Reports,  '88.  275;  '89,  326;  '90,  295;  '91,  371;  '92,  350. 

Maj.  L.  C.  Overman,  i883-'92.    Reports,  '88,  2011 ;  '89, 2326;  '90, 2781;  '91,  2859. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2506. 
Opersitions. 
1887-'88.  East  pier  extended  200  feet  under  contract,  '88,  2012. 
1888-'89.  8,240  cubic  yards  material  dredged  from  l}etween  the  piers;  west  pier 

extension  begun,  '89,  2326. 
1889-'90.  West  pier  extension  completed ;  3,000  cubic  yards  material  dredged.  '90, 

2781. 
1890-^91.  42,001  cubic  yards  material  dredged ;  3  cribs  sunk  in  extension  of  west 

pier,  '91.  2860. 
1891-'92.  51,353  cubic  yards  material  dredged,  '92,  2506. 
Projects. 
By  Capt.  Maurice,  1825,  for  removal  of  bar  at  mouth  of  river  by  construction  of 
parallel  piers  200  feet  apart,  extending  out  to  a  depth  of  10  feet;  the  west 
pier  to  be  longer  than  the  east  and  to  flare  to  the  westward;  estimated  cost, 
$26,997.81,  '80, 2147.    For  extension  and  changes  in  original  project,  see  history 
of  work,  '80,  2147. 
In  1879  the  west  pier  had  reached  a  total  length  of  about  1,060  feet,  and  the  east 

pier  1,250,  '81.  2320. 
By  Maj.  Wilson,  1880,  for  extension  of  the  west  pier  500  feet  and  east  pier  600  feet, 
renewsJ  of  superstructure,  and  dredging  in  channel  to  maintain  a  depth  of  15 
feet  at  harbor  entrance ;  estimated  cost,  $80,300,  '80,  2153.    Increased,  in  1882, 
to  $93,000. '82,  2407;  '87,  2325. 
In  1890  Maj.  Overman  proposed  the  formation  of  an  increased  depth  of  18  feet  by 
extension  of  both  piers  lake  ward  600  feet,  with  dredging  between  the  piers, 
beyond  their  ends,  ^d  in  Grand  River;  estimated  cost,  $114,400,  '90,  27^. 
Surveys. 
Maps. 
'91,2861. 
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FAL.I.S  OF  SAIIVT  AIVTIIONIT,  Iflisslsslppi  River.— (See  Mississippi 
River,  preservation  of  the  Falls  op  Saint  Anthony.) 


FAL.SI:    PRFSQUE    ISL.G    HARBOR,   LAKE    HURON,  IfllCH., 

Harbor  of  Refugee  at.— Examination  ov. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  '89,  2276. 
Plans. 
lu  1888  Col.  Poe  did  not  connider  the  locality  worthy  of  improvement  by  the  Gen- 
eral Government,  '89,  2277. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2276. 


FEATHER  RITER,  CAL.— (See  Sacramento  and  Feather  Rtvebs.) 


FISHING  CREEK,  N.  €•— Improvement  ov. 

Appropriations. 

1890 $10,000/91,1346. 

1892 5, 000, '92,  1118. 

Total 15,000 

Engrineers. 

Chief  of  Engineers. 

Reports, '89,  149;  '90.  133;  '91.  156;  '92,  157. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  188S-'92.     RcportR.  '90,  1179,  1181 ;  '91,  1345. 
Maj.  W.  S.  Stanton,  1892-'—.     Report,  '92,  1117. 
Obstructions. 

Briilpjes  pbstructinp:  navij]:ation,  '91,  1346. 
Operations. 
1890-'91.  Commennement  of  operations  poRtponed  pending  alteration  of  bridges 
spanning  the  creek,  '91,  1345;  '92,  1117. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  1180. 
Projects. 
By  Capt.  Bixby,  1889,  for  improvement  of  the  creek,  from  it*  month  up  to  Bellamy's 
Mill,  bv  removal  of  logs,  snngH,  and  Riniilar  obstmctious,  at  an  estimated  cost 
of  $25,000,  '90,  1181;  '91,  1345. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Capt.  Bixby,  '90, 
1179. 


FISHING  PliACE  COYE,  near  Seaconnet  Point,  R.  I.— Examina- 
tion FOR  CONSTRUCTION  OF  BREAKWATER  AT, 

Eufsineers. 

Chief  of  Engineers. 

Report,  '89,  55. 
Engineer  in  Charge. 

Maj.  W.  R.  Livermore,  1888-'89.    Report,  '89,  649.  * 

Physical  Characteristics. 
Description  of  the  locality,  '89,  649. 
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FISHINO  PL.A€£  COVC,  near  Seaeonnet  Point,  R.  I.— Cont'd. 

Plans. 

By  Maj.  Livermoro,  1888,  for  restoration  of  existing  breakwater  and  dredging  an 
anchorage  area  inside  the  cove;  estimated  cost,  $5,000,  '89,  649. 
Surveys- 
Examination  ordered  by  act  of  Augaat  11, 1888.    Made,  1888,  under  direction  of 
Miy.  Livermore,  '89,  649. 


FIVi:-]!IIl4E  RIVER  HARBOR,  CONN.-Improvement  ov. 

(ContiBued  from  Vol.  II,  p.  201.) 

Appropriations* 

1888 $5, 000, '88,  52. 

1890 5,000,  '90,  647. 

1892 5, 000, '92,  698. 

Total 15,000 

Contracts* 

1889.  R.  Parrott,  for  hire  of  dredging  plant,  at  $8.50  per  honr,  *89,  711. 
1891.  (i.  B.  Beardsley,  ior  dredging,  at  14.6  cents  per  cubic  yard,  '91,  794. 
Engrineers. 
Chief  of  Enginkers. 
Reports, '88,  52;  '89,  65;  '90,  58;  '91,  72;  '92,  76. 

EXGINEEli  IN  ClIAKGE. 

Col.  D.  C.  Houston,  1886-'—.    Reports,  *89,  710;  '90,  646;  '91,  792;  '92,  697. 
Operations* 

1887-'88.  No  operations,  '88,  52. 

1888-'89.  10,976  cubic  yards  material  dredged,  '89,  711. 

1889-'90.  11,962  cubic  yards  material  dredged,  '90,  647. 

1890-'91.  No  operations,  '91,  793. 

1891-'92.  30,000  cubic  yards  material  dredged,  '92,  698. 
Physical  Characteristics* 

Description  of  the  locality,  '89,  710. 
Projects* 

By  Col.  Houston,  1886,  for  deepening  the  harbor  and  approaches  by  a  channel  100 
feet  wide,  8  feet  deep  at  mean  low  water,  and  6,000  feet  long;  estimated  first 
oost^  $25,000,  with  $1^000  for  annual  maintenance,  '87,  641;  '89,  710;  '92,  697. 


FlilNT  RITER,  OA*— iMPRovEMEirr  or. 

(Continued  from  Vol.  II,  p.  201.) 

Appropriations. 

187^^87 $117,000 

1888 20, 000, '88,  1177. 

1890 20, 000, '90,  1639. 

1892 15, 000, '92,  1404. 

Total 172,000 

List  of  appropriations,  '88,  1176;  '89,  1386. 
Commerce* 

Increase  in  river  business  due  to  improvement,  '88,  1178. 
Contracts* 
1888.  M.  A.  Sweeney  &  Bro.,  for  snag  boat,  dumping  flat,  and  drilling  barge,  at 
$4,800,  $600,  and  $3,400  respectively,  '89,  1389. 
Enffineers* 
Chief  of  Engineers. 

Reports, '88, 155;  '89,  180,  185;  '90,  161;  '91,  198;  '92,  194. 
Engineers  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-^89.    Report,  '88,  1175. 
Capt.  P.  M.  Price,  1889-'—.     Reports,  '89,  1385, 1420 ;  '90, 1637 ;  '91, 1698 ;  '92, 1402. 

As  SI  ST  A  N  T 

T.Robiiison.    Reports, '89,  1387,  1422;  '90,  1638;  '91,  1699;  '92,  1403. 
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FJLINT  RIVER,  OA.-Continned. 

Opera  tlonfli* 

1887-88.  585  snags  and  trees  and  5,325  cubic  yards  rook  removed  from  the  riyer, 
'88,  1177. 

1888-'89.  450  snags,  1,815  cubic  yards  solid  rock,  and  817  cubic  yards  bowlders  and 
loose  rook  removed  ftrom  the  chauncl,  and  1;461  trees  cut  from  the  banks,  '89, 
1388. 

1889-'90.  980  snags,  1,412  cubic  yardti  rock,  ferry-boat  wreck,  and  steamer's  boiler 
removed  from  the  channel,  '90.  1638,  1G39. 

1890~'91.  320  snags  and  15  cubic  yards  rock  removed  from  the  channel,  and  1,723 
trees  cleared  from  the  banks,  '91,  1699. 

1891-92.  2,229  snags  and  3,203  cubic  yards  of  rock  removed  from  the  channel;  2,160 
trees  cleared  from  the  banks,  '92,  1403. 
Plans. 

In  1889  Capt.  Price  considered  it  advisable  to  postpone  removal  of  the  rock  reefs 
at  Albany  until  the  completion  of  the  improvement  above,  '89,  1421. 
Projects. 

By  Capt.  Damrell,  in  1873,  modified  in  1880  after  more  detailed  surve3^s,  for  low- 
water  navigable  channel  3  feet  deep  and  100  feet  wide  from  mouth  of  river  to 
Albany,  Ga.,  a  distance  of  105  miles,  and  a  navigable  channel  for  light-draft 
steamers,  at  moderate  stages  of  water,  from  Albany  to  Montezuma,  a  distance 
of  100  miles,  to  be  secured  by  removal  of  snags,  scouring  bars,  by  works  of 
contraction,  and  cutting  through  rock  reefs;  estimated  cost, $199,962,  '73, 707, 
721;  '80,  1073;  '86,  1162;  '87, 1278;  '91.  1700. 
Snrvejrs. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of 
Capt.  Price,  '89,  1420. 


FliflSHIHrO  BAT,  N.  T.—Improvembnt  ov. 

(Continued  from  Vol.  II,  p.  202.) 

Appropriations. 

1879-'87 $70,000 

1888 15,000,  '88.582. 

1890 20,000,  '90,  666. 

1892 10, 000, '92,  724. 

Total 115,000 

List  of  appropriations,  '88,  582. 
Coatracts. 

1889.  J.  &,  A.  DuBois,  for  pile  dike  construction,  at  $45.09^  per  10  linear  feet,  and 

for  dredging,  at  20  cents  per  cubic  yard,  '89,  732. 
1891.  C.  &  H.  E.  DuBois,  for  dredging,  at  18  cents  per  cubic  yard,  '91,  823. 
lEngrineers* 
Chief  of  Engineers. 

Reports, '88,  56;  '89,  69;  '90,  62;  '91,  77;  '92,  82. 
Enoineeb  in  Charge. 
Col.  D.  C.  Houston,  1886-'— .    Reports,  '88,  581;   '89,  730;   '90,  664;   '91,  822; 
•92,  722. 
Operations. 
1887-88.  23,630  cubic  yards  material  dredged  from  channel  and  shoals,  '88,  581. 
1888-'89.  375  piles  driven,  '89.  731. 
1889-'90.  1,606  linear  feet  of  dike  built,  and  15,063  cubic  yards  material  dredged, 

'90,  665. 
1890-'91.  4,515  cubic  yords  of  riprap  stone  placed  upon  the  dike,  '91,  823. 
1891-'92.  73,849  cubic  yards  material  dredged,  '92,  723. 
Piiysical  Ciiaracteristics. 

Description  of  the  bay ;  rise  of  tide,  '88,  541. 
Projects. 
By  Lieut.  Col.  Newton,  1879,  for  the  formation  of  a  tidal  basin  by  dredging,  and  aa 
inclosing  pile  dike  with  an  opening  near  the  head  of  the  bay,  which,  by  fllling 
and  discharging  through  the  maiu  cJiannel,  would  maiutain  a  depth  of  6  feet 
at  mean  low  water;  estimated  cost,  $173,500,  '79, 62, 385, 387;  '86, 661;  '87, 634; 
'92,  722. 
Surveys. 
Maps. 
'89,  732. 
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FOND  DU  L.AC  RIV£B,  liTIS.— Survey  for  harbor  at  moutu  of. 

Commerce. 

Present  and  prospective  commercial  importance  of  the  harbor^  '90,  2393. 
Engineers* 
Chirf  of  Enginkbrs. 

Reports, '89,  287;  '90,  259. 
Engineer  in  Charge. 
MaJ.  C.  £.  L.  B.  Davis,  1888.    Report,  '90,  2389, 2390. 
Plans. 
By  Maj.  Davis,  1889,  for  excavation  of  a  channel  100  feet  wide  from  the  Scott  Street 
Bridge  to  the  north  ice-house,  and  150  feet  wide  thence  to  the  lake,  witli  a 
depth  of  7  feet;  estimated  cost,  $8,000,  '90,  2393. 
Surveys. 
Survey  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Maj. 
Davis,  '90,  2390. 


FORESTTIIiliE  HARBOB,  MICH.— Examinatiox  or. 

Enirineers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge. 
Col.  O.  M.  Foe,  1888.    Report,  '89,  2288. 
Plans* 
In  1888  Col.  Poe  did  not  consider  the  locality  worthy  of  improvement  by  the  General 
Government,  '89,  2282. 
Surveys* 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2282. 


FOBBED  DEEB  BIVEB,  TEIVN*— Improvemknt  or. 

(Continued  from  Vol.  II,  p.  171.) 

Appropriations* 

l882-'87.  South  Fork $10,000 

C  SouthFork 2,500  ) 

1888.  <  North  Fork  below  Dyersburg. . .  4, 600  V  '89, 1621. 

I  Main  river  below  Dyersburg 2, 500  ) 

1890 2,500, '90,  1908. 

1892  ....: 3,000,  '92,  1662. 

Total 25,000 

List  of  appropriations, '91,  2013;  '92,  1661. 
Engineers* 

Chief  of  Engineers. 
Reports, '88, 183;  '89,  215;  '90,  194;  '91,  246;  '92,  239. 

Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88,  1369;  '89. 1621;  '90, 1906;  '91, 2012; 
'92,  1660. 
Obstructions. 

Obstruction  of  South  Fork  by  bridges  without  draws,  '89,  1623. 
Operations* 

1887-'88.  No  operations,  '88,  1369. 

1888-'89.  550  snags,  1  wreck,  and  92  logjams  removed  from  the  channel;  1,635  trees 
and  snags  and  2,180  square  yards  brush  cleared  from  the  banks,  and  100  linear 
feet  brush  dam  built  on  South  Fork;  1,452  snags  and  1  wreck  removed  from 
channel:  1,605  trees  and  shore  snags  and  9,260  square  yards  brush  cleared  from 
the  banks  on  Noi-th  Fork  below  Dyersburg;  79  shore  snags  and  side  jams 
removed ;  528  trees  and  500  square  yards  brash  cleared  from  banks  on  main 
river,  '89,  1622, 1623. 

1889-90.  274  snags  and  logs  removed  from  the  channel ;  2,675  trees  and  475  square 
yards  brush  cleared  from  tlie  banks  on  the  main  river;  362  snags  and  285  shore 
snags  and  trees  cleared  from  North  Fork,  completing  projected  improvement; 
no  operations  on  South  Fork,  '90, 1907. 
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FORKED  D£EB  RIVER,  TENIV.— Continned. 

Operations — Cob  tinned. 

1890-'91.  No  operationH,  '91,  2013. 

1891-^92.  Operations  confined  to  North  Fork  and  main  river;  660  stiinipaand  snags 
and  6  logjams  removed;  1^300  trees  cut  and  topped  on  the  hanks,  '92,  1662. 
Physical  Ciiaract eristics. 

Description  of  the  river,  '90,  1906. 
Projects. 

By  Maj.  Bcnyaurd,  1880,  for  removal  of  sna^^s  and  similar  ohstractions,  and  clear- 
ing the  banks  of  South  Fork  from  Sharon  to  the  month,  a  distance  of  114  miles ; 
estimated  cost,  $19,250,  '81,  1491 ;  '87,  202.  Operations  subsequently  extended 
to  Jackson,  the  head  of  navigation,  81  miles  above  Sharon.  Improvement  not 
considered  permanent,  '88,  183, 1369;  '90,  1906. 

By  Capt.  Willard,  1887,  for  improvement  of  the  main  river  from  its  month  to  the 
jnnction  of  the  Nortb  and  Sonth  Forks,  a  distance  of  29  miles,  by  removal  of 
logs,  snags,  and  similar  obstructions;  estimated  cost,  $7,000;  also  for  a  similar 
improvement  of  the  North  Fork  up  to  Dyersburg,  a  distanoe  of  9  miles,  at  an 
estimated  cost  of  $4,500,  '87,  1484, 1495;  '89,  1621;  '90,  1906. 


FORT  ]IIARIOJ!¥,  FLiA*— Repaib  and  fbessbyatioi^  of. 

Appropriations. 

1890 $15, 000, '91,  535. 

Eiii^ineers. 

Chief  of  Engineers. 

Reports,  '91,  11 ;  '92, 15. 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1891-'92.    Report,  '91.  533. 
MaJ.  J.  C.  Mallery,  1892.    Report,  '92,  471. 
Operations. 
1890-^91.  Repairs  to  existing  works;  292  linear  feet  of  ooncrete  sea  wall  built, 

'91  534. 
1891-'92.  Repairs  to  existing  works,  '92,  472. 


FORT  MONROEy  VA.,  Iron  pile  bridi^e  at.— Across  Miix  Creek. 

Appropriations. 

1889 $20, 000, '89,  466. 

Contracts. 

1889.  Grotou  Bridge  and  Mauufac taring  Company,  for  bridge  oonstruction,  at 
$17,500,  '90,  387. 
En§rineers. 
Chief  of  Engineers. 

Reports, '89,  12;  '90,9. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1889-'90.    Reports,  '89,  465 ;  '90,  387. 
Operaitions. 

1889-90.  Construction  of  bridge  under  contract  completed,  '90,  387. 
Plans. 
Description  of  proposed  structore,  '89,  466. 


FORT  MONROE,  TA.— Whabf  at. 

Appropriations. 

1887 - $100,000 

1888 75, 000,  '89,  465. 

Total 175,000 

Contracts. 

1887.  Groton  Bridge  and  Manufacturing  Company,  for  wharf  constmction,  at 

total  of  $88,:W)5.  '88,  806. 
1889.  Dardeu  &  Ashe,  for  storehouse  construction,  at  $7,440,  '90,  386. 
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FORT  MONROE,  YA.,  wbarf  at— Continued. 
Eni^lneers. 

Chief  of  Enoinrers. 

Reports,  »88,  107;  '89,  12;  '90.  9;  '91,  10. 
BoAKD  OF  Engineers. 
Convened  by  S.  O.  No.  268,  November  17, 1886,  to  select  and  report  upon  site  and 
plan  for  iv^barf  at  Fort  Monroe.    Report,  '88,  805.    (Col.  Tidball  and  Lieut. 
Cols.  Chandler  and  Hains.) 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1887-^—.    Reports,  '88,  804;  '89,  463;  '90,  385;  '91,  529. 
Operations* 
1887-'88.  Delivery  of  piles  and  material  for  construction  completed,  '88,  806. 
1888-'89.  Wharf  construction  begun,  '89,  464. 
188^'90.  Wharf  completed,  '90,  386. 
1890^91.  Construction  of  pile  jetty  in  progress,  '91,  530. 
Plans* 
Description  of  wharf,  '88»  805;  '89,  464. 


FORT  NIAGARA,  N*  ¥•— Pbotecteon  ov  bits  ov. 


A  ppropriations* 

1890  (aTl( 


(allotment) $10,000/91,519. 

Enf^ineers* 

Chief  of  Engineers. 

Report,  '91,  8. 
Engineer  in  Charge. 
Capt.  D.  C.  Kingman,  1890.    Report,  '91,  517. 
Operations* 
1890-'91.  Repairs  to  lake-front  revetment;  crib-work  base  for  northwest  angle  of 
the  breakwater  completed;  cofferdam  built  and  northwest  angle  of  fort  wall 
rebuilt,  '91,  519. 
Projects* 
By  Maj.  Adams,  1888,  for  repair  of  the  sea  wall  along  the  lake  front,  the  construc- 
tion of  dikes  of  fascines,  iron  pickets,  and  stone  along  the  river  and  a  portion 
of  the  lake  front,  and  the  filling  in  behind  these  dikes  to  a  height  ot  6  feet 
above  low  water,  leaving  a  flat  slope  down  to  the  water,  then  a  suitable  road- 
way, then  a  steeper  slope  to  the  general  level  of  the  site,  to  protect  tlie  lower 
slope  by  a  growth  of  willows,  and  the  upper  slope  by  sod;  estimated  cost, 
-    $44,416, '91,  518. 


FORT  POND  HARBOR,  MOlVTAirK,  N.  ¥•— Examination  ov. 

Eng'lneers. 

Chief  of  Engineers. 

Report,  '89,  70. 
Enoineeb  in  Charge. 

Lieut.  Col.  D.  C.  Houston,  1888.    Report,  '89,  733. 
Physical  Gharacteristics. 

Description  of  the  locality,  '89,  733. 
Plans. 
In  1888  Lieut.  Col.  Houston  did  not  consider  the  harbor  worthy  of  improvement 
in  view  of  the  present  and  prospective  demands  of  commerce,  '89,  736. 
Snrireirs* 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Houston,  '89,  733. 


FOURCHC  JLA  FETE  RIVER,  ARK.— Improvement  or. 

(Continued  from  Vol.  II,  p.  204.) 
Appropriations. 

1879--'87 $26,000 

1890 7, 500, '90, 1942. 

•     Total 33,500 

8648 12 
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FOURCHE  JLA  F£YE  RIVER,  ARK.— Continued. 

Commerce. 

Conimorcial  interests  to  bo  subserved  by  improvement,  '91, 2045. 
Eiif^tneers. 

Chikk  of  Knginkkrs. 
Reports,  '88,  188;  '89,  221;  '90,  199;  '91,  251;  '92,  243. 
i  Engineer  in  Ciiargk. 

I  Capt.  H.  S.  Taber,  1886-'— .    Reports, '88,  1402;  '89,1654;  '90,1941;  '91,2044; 

'92, 1681. 
Operafions. 
1887-'88.  Channel  completed  through  shoal  bolow  Perryville,  '88,  1402. 
1888-'90.  No  operations,  '89,  1654;  '90,  1941. 
1890-'91.  Snajr  boat  built,  '91,  2044. 

1891-^92.  1,326  snags  and  stumps,  4  drift  piles,  and  923  cubic  yards  rock  and  gravel 
removed  from  the  channel,  and  15,600  overhanging  trees  cleared  from  the 
banks,  '92,  1682. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  the  removal  of  snags,  bowlders,  and  leaning  trees,  at 

an  estimated  cost  of  $23,034.50,  '79,  972;  '81,  1435. 
After  the  expenditure  of  $26,000  upon  this  project,  Capt.  Taber  proposed  the  exca- 
vation of  a  channel  through   certain  rock  shoals  below  Perryville;  at  an 
estimated  cost  of  $7,650,  '89,  1655. 


TOX  AKU  iriSCONSlN  RIVERS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  204.) 

Appropriations. 

1839--87 $3,027,831.07 

1888 100, 000. 00, '88,  1872. 

.  «on            i  '^^y  ^<^-  ^r  '90,  2369. 

^^^" I  *156,552.70 

1  oQo            5  75, 000. 00,  '92,  2217. 

^^^-' I  tl09,023.33 

Total 3,568,407.10 

List  of  appropriations,  '92,  2216. 
Commerce. 

Elleot  of  improvement  upon  freight  rates,  '88,  1872. 
Contracts. 

1889.  S.  A.  Harrison,  for  levee  constraction,  at  a  total  of  $7,306,  '90,  2366. 
Engineers. 

Chief  of  Enginkkrs. 

Reports, '88,  245,247;  '89,  284,286;  '90,  257,258;  '91,  328,329;  '92,  314,316. 
Enginkkrs  in  Charge. 
Capt.  W.  L.  Marshall,  1884-'8fl.     Report,  '88,  1869, 1878. 
Maj.  C.  E.  L.  B.  Davis,  1889-'92.     Reports, '89,  2085,  2095:  '90,  2365,  2378;  '91, 

2572,  2580. 
Maj.  J.  v.  Gregory,  1892-'—.    Report,  '92,  2213, 2222. 
Assistants. 
C.  A.  Fuller.    Report*,  '88,  1872;  '89,  2088;  '90,  2369. 
8.  Whitney.    Reports,  '91,  2572, 2581 ;  '92,  2217. 
Operations. 
Fox  River. 
1887-88.  161,747  cubic  yards  material  dredged  from  bars  on  the  Upper  Fox; 
63,148  cubic  yards  gravel  and  sand  dredged  from  channel  on  the  Lower  Fox; 
repair  and  constructiun  of  locks  and  dams;  repair  of  boats  and  dredires,  '88, 
1870,1877. 
1888-'89.  140,882  cubic  yards  material  dredged  from  bars  on  the  Upper  Fox; 
10,883  cubic  yards  material  dredged  from  Menasha  River;  extensive  repairs  to 
dredging  plant  and  tug  boats;   construction  of  Appleton  Lower  I)am  con- 
tinued; extensive  repairs  to  Rapid  Croche  and  Menasha  locks,  '89,  2085. 
1889-'90.  Levee  at  Portage  built  under  contract;  new  lower  dam  at  Appleton 
completed;  25,000 -cubic  yards  material  dredged;  operation^  care,  and  repair 
of  locks,  dams,  and  canals,  '90,  2366-2376. 

*  Lund  daiuageH  and  Committsioncr'B  salary. 
tlTlowage  damages. 
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FOX  AND  WISCONSIN  BIYEKS—Contiuaed. 

Operations— Continued. 

Fox  River — Continued. 
1890-^91.  Construction  of  guard  gates  beyond  at  head  of  Kaukauna  Canal ;  bead 
wall  and  feeder  bnilt  at  head  of  old  iir^t  lock  at  Appleton;  brush  and  stone 
wing  dam  built  at  Portage  Levee,  '91,  2573.    38,214  cubic  yards  of  material 
dredged  in  Lower  Fox,  Neenab  Channel,  and  mouth  of  Fond  dn  Lac  River, 
'91,  257^.    Construction  and  repair  of  plant;  operation  and  care  of  locks  and 
dams,  '91,  2580, 2587. 
1891-'92.  Guard  gates  at  head  of  Kaukauna  Canal  completed;  3,117  cubic  yards 
of  rock  blasted  and  removed,  and  1,110  cubic  yards  of  material  dredged  from 
rock  bar  at  river  outlet  of  De  Pere  Lock;  80,145  cubic  yards  of  material 
dredged  at  points  on  the  Lower  Fox;  13,577  cubic  yards  of  material  dredged 
on  Fox  River,  botweeu  De  Pere  and  Green  Bay;  buoy  construction  and  repairs 
to  plant,  '92,  2217, 2219;  operation  and  care  of  locks  and  dams,  '92,  2222. 
Projects* 

The  permanent  works  for  the  improvement  of  the  Fox  and  Wisconsin  rivers  were 
purchased  by  the  United  States,  in  1872,  from  the  Green  Bay  and  Mississippi 
Canal  Company  for  $325,000, '72,  35;  '73,  219.  The  subsequent  project  pro- 
posed slack- water  navigation  of  the  Fox  River  by  replacing  tbe  temporary 
structures  with  permanent  works,  and  the  construction  of  5  additional  locks 
on  tbe  Upper  Fox;  tbe  improvement  of  the  Wisconsin  River  by  wing  dams 
and  dikes,  so  as  to  obtain  throughout  a  depth  of  6  feet  for  a  width  of  100  feet; 
estimated  cost,$3,745,(J63, '75,  i,  218;  '78,  1170:  '80,  1952;  '87,  270. 

By  Board  of  Engineers,  1884,  for  reconstruction  of  dam  at  Menasha,  below  site  of 
present  dam,  across  fnll  width  of  Mouasha  Channel,  and  enlargement  of 
Neenah  Channel  by  dredging;  also  for  purchase  of  lands  and  structures,  '85, 
2044;  '86,  1689. 

The  Board  of  Engineers  of  1886  decided  against  further  attempts  to  improve  the 
low-water  navigation  of  the  Wisconsin  River  by  wing  dams,  '87,  2096. 

Surveys. 

Survey  of  Fox  River,  between  De  Pere  and  Green  Bay.    Made,  1888,  under  direc- 
tion of  Maj.  C.  E.  L.  B.  Davis,  '88,  2086. 
Maps. 
'90,  2366. 


FRANKFORB  €RE£K,  PA.— iMPROVZMBirr  or. 

(Continued  from  Vol.  II,  p.  207.) 

Appropriations. 

1882 $10,000 

£ngriueers. 

Chief  of  Engineers. 

Report,  '88,  77. 
Engineer  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885.    Report,  *88,  698. 
Operations. 

1887-88.  No  operations,  '88,  698. 
Flans. 
Col.  Robert  reported,  in  1888,  that  be  did  not  consider  the  commercial^nterests  of 
the  creek  warranted  further  appropriations  for  improvement,  '88,  698, 699. 
Projects. 

By  Capt.  W.  Ludlow,  1882,  for  excavation  of  a  channel  from  the  mouth  of  the  creek 
to  Frankford  Avenue  Bridge,  having  a  low-wnter  depth  of  7  feet  at  the  mouth, 
decreasing  to  3  feet  at  the  bridge,  with  a  bottom  width  of  50  feet ;  estimated 
cost,  $40,000,  '82,  823.    No  further  operations  recommended,  '84,  811;  '87,  799. 


A 


FRANKFORT  HARBOR,  MICH.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  207.) 


. 


L866-'87 $255,659.85 

1888 8, 000. 00, '88,  1902. 

1890 10, 000. 00, '90,  2612. 

1892 10, 000. 00, '92,  2320. 

Total 283,659.85 

List  of  appropriations,  '92,  2319. 
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FRANKFORT  HARBOR,  JUICH.— Continued. 

Contracts* 

1889.  Traman  Si.  Cooper,  for  breakwater  construction,  at  a  total  of  $8,081.58,  '89, 

2168. 
1891.  Gaylord  &,  Wing,  for  timber,  plank,  and  benilock,  at  $18,  $15,  and  $10  per  M 
feet,  B.  M. ;  G.  wlCrouter,  for  bolts,  spikes,  and  nails,  at  3  cents  per  pound; 
F.  A.  Hagen,  for  stone,  at  $2.24  per  cord,  '91,  2675. 
engineers. 
Chiep  of  Engineers. 

Reports,  '88,  252;  '89,  294;  '90,  265;  '91,  337;  '92,  322. 
Engineers  in  Charge. 
Ma;j .  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1901. 

Maj.  W.  Ludlow,  1889-'-^.    Reports,  '89,  2167;  '90,  2612;  '91,  2674;  '92,  2318. 
Operations* 
1887-'88.  No  operations  for  lack  of  funds,  '88,  1902. 
1888-'89.  No  operations,  '89,  2167. 
1889-'90.  South  pier  extended  100  feet,  '90,  2612. 
1890-'91.  3,900  cubic  yards  material  dredged,  '91,  2674. 

1891-92.  22,770  cubic  yards  material  dredged ;  repairs  to  piers  and  revetment,  '92, 
2318. 
Projects. 
By  Col.  Cram,  1866,  for  dredging  a  new  outlet  through  the  strip  of  land  separating 
Lake  Aux  Bees  Scies  from  Lake  Michigan,  and  building  two  parallel  piers  200 
feet  apart,  extending  from  12-foot  soundings  in  the  inner  lake  to  same  depth 
in  Lake  Michigan ;  estimated  cost,  $88,541,  '66,  i,  34, 36.    Amended  in  1875  and 
in  1879  to  $254,196,  '81,  2201 ;  '87,  2179. 
By  Maj.  Harwood,  1881,  for  completion  of  improvement  by  dredging  and  550  linear 
feet  of  pier  extension;  estimated  cost,  $100,000,  '81,  2201. 


FRENCH  BBOAD  R1Y£R,  TENN.—Impkovxment  ov. 

(Continued  from  Vol.  11^  p.  209.) 

Appropriations. 

1880--'87 $28,000 

1888 10,000,  '88,  1603. 

1890 10,000,  '90.  2129. 

1892 15,000,  '92,  1924. 

Total 63,000 

List  of  appropriations,  '90,  2128. 

Eni^inccrs* 

Chief  of  Engineers. 

Reports, '88,  208;  '89,  243;  '90,  219;  '91,  280;  '92,  268. 
Enoinkers  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-^2.    Reporte,  '88,  1602;  '89, 1831;  '90,  2127;  '91, 

2261. 
Lieut.  Coh  H.  M.  Robert,  1892-'—.    Report,  '92,  1922. 
Operations. 
1887''88.  37  snags,  112  cubic  yards  solid  and  loose  rock,  and  650  cubic  yards  of 
earth  removed  from  the  channel;  1,726  cubic  yards  riprap  quarried,  and  1,072 
cubic  yards  riprap  placed  in  spur  dams;  work  done  by  hired  labor, '88,  1602. 
1888-'89.  40  snags  and  1,977  cubic  yards  rock  and  gravel  removed  from  the  chan- 
nel; 1,734  cubic  yards  riprap  placed  in  dams,  '89,  1832. 
1889-'90.  1,433  cubic  yards  rock  and  gravel  excavated,  240  trees  cut  from  the 
banks,  104  linear  feet  of  coffer  dam  built,  240  cubic  yards  riprap  quarried, 
and  1,523  cubic  yards  of  same  built  into  dams,  '90,  2129. 
1890-^91.  195  cubic  yards  loose  rock  removed  from  the  channel  at  Bryants  Shoals; 
495  cubic  yards  sand  quarried,  and  195  cubic  yards  of  riprap  dam  built,  '91, 2263. 
1891~'92.  6,000  cubic  yards  stone  used  in  construction  of  3,492  linear  feet  of  wing 
dams,  '92,  1924. 
Projects. 
By  Lieut.  Adams,  1870,  for  securing  a  channel  2^  feet  deep  at  ordinary  low  water 
from  Leadvale  to  the  mouth,  a  distance  of  90  miles,  by  construction  of  wing 
dams  and  removal  of  snags  and  obstructions;  estimated  cost,  $150,000, '71^ 
493,494;  '80, 187,1680;  '86, 1520;  '91,  2263. 
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FRENCH  BROAD  RITER,  N.  C-^Improybmibnt  of. 

(Continued  from  Vol.  11,  p.  208.) 


187&-'82 $43,000 

List  of  appropriations,  '88,  844;  '91,  2262. 
Eng^lneers. 

Chief  of  Enqineers. 

Reports, '88,  116;  '91,  280. 
Enginrers  in  Charge. 

S.  T.  Abert,  U.  8.  agent,  1878-'91.    Report,  '88,  843. 

Lieut.  Col.  J.  W.  Barlow,  1891-'—.    Report,  '91,  2261. 
Operations* 
1887-88.  Operations  suspended  since  1883,  '88,  844. 

Projects* 

By  S.  T.  Abert,  1878  and  1883,  for  improvement  of  the  river  by  dredging  and  rerooval 
of  obstriictions,  giving  channels  35  feet  wide  and  2^  feet  deep  at  low  water 
between  Brevard  and  Big  Buck  shoals,  and  30  feet  wide  and  2^  feet  deep  from 
Smiths  Bridge  to  Long  Shoal;  estimated  cost,  $122,000,  '88,  844. 


FROIVTBERO,  If.  T*,  Harbor  of  Refnge  at*— Exaionation  of. 

Engineers* 

Chief  of  Engineers. 

Report,  '89.  337. 
Engineer  in  Charge. 
Capt.  0.  F.  Palfrey,  1888.    Report,  '89,  2428. 
Physical  Ciiaracteristics* 

Description  of  the  locality,  '89,  2426. 
Plans* 
Bj  Capt.  Palfrey,  1889,  for  formation  of  a  harbor  of  refuge  at  Prontberg,  by  con- 
struction of  an  east  and  a  west  pier,  dredging  the  channel  entrance  to  18  feet, 
and  the  harbor  basin  to  16  feet  mean  low  water;  estimated  cost,  $450,000,  '89, 
2427. 

Sarve;^^* 

Examination  for  harbor  of  refage  ordered  by  act  of  August  11, 1888.    Made,  1889, 

under  direction  of  Capt.  Palfrey,  '89,  2427. 


GAIiTESTON  BAT,  ITEST,  TEX.— Survey  of* 

Appropriations* 

1892 $15,000 

Eni^ineers* 

Chief  of  Engineers. 

Report,  '92,  228. 
Engineer  in  Charge. 

Maj.  C.  J.  Allen,  1890.    Report,  '92,  1563, 1568. 
Assistants 
R.  B.  Talfor.    Report,  '92,  1565. 
G.  Bagnall.    Report,  '92,  1569. 
Physical  Characteristics* 

Description  of  the  locality,  '92,  1563. 
Plans* 
By  Maj.  Allen,  1891,  for  straightening  and  deepening  the  channels  by  dredging,  so 
as  to  atford  a  least  width  of  200  feet  and  depth  of  3^  feet  in  West  Bay,  between 
the  railroad  bridges  near  Galveston  and  San  Luis  Pass,  and  a  least  width  of 
100  feet  and  depth  of  3  feet  in  Oyster  Bay,  along  Christmas  Point;  also,  mark- 
ing  the  channel  by  beacons ;  estimated  cost,  $28,998,  '92,  1568, 1569. 
Surveys. 
Ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Maj.  Allen, 
'92,  1566. 
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OAIiVESTOIV  BAT  SHIP  CHANIVEI.,  TEX.— Improvement  of. 

(Continued  from  Vol.  II,  p.  210.) 

Appropriations. 

1872-'82 $486,500 

1888 100, 000, '88,  1281. 

1890 40, 000, '91,  1909. 

1892 40, 000, '92, 1539. 

Total 666,500 

List  of  appropriations,  *90, 1799. 
C/ on  tracts 
1888.  G.  C.  Fobes,  for  dredjcjing,  at  11. 3  cents  per  cubic  yard,  *88,  1282.    G.  C. 
Fobes,  for  dredging,  at  12^  cents  per  cubic  yard,  '89,  1551. 
Eiiiriaeers. 
Chief  of  Engineers. 

Reports,  '88, 173:  '89,  203;  '90,  183;  '91,  232;  '92,  225. 
Board  of  Engineers. 
Couvened  at  Galveston,  Tex.,  December  4,  1890,  by  S.  O.  No.66,  to  report  upon 
value  of  channel  constructed  by  the  Buffalo  Bayou  Sliip  Channel  Company 
in  (ialveston  Bay.    Report, '91,  1910.     (Col.  Comstock,  Maj.  Allen,  and  Lieut. 
Langfitt.) 
Engineers  in  Charge. 
Maj.  O.  H.  Ernst,  1886-'90.    Reports,  '88,  1279;  '89,  1548. 
Maj.  C.  J.  Allen,  1890-'—.    Reports,  '90,  1797;  '91,  1906;  '92,  1536. 
Assistants 
E.  M.  HaTtrick.    Reports,  '88, 1282;  '89,  1551;  '90,  1800. 
G.Bagnall.    Reports,  '91,  1909;  '92,  1539. 
Operations. 
1887-'88.  200,000  cubic  yards  material  dredged  from  ship  channel,  '88,  1284. 
l888-'89.  1,618,220  cubic  yards  mat>erial  dredged  from  ship  channel,  '89,  1549. 
1889-'90.  19,829  cubic  yards  material  dredged,  '90,  1798. 
1890-^91.  No  operations,  '91,  1908. 

1891-92.  Maintenance  and  repair  of  beacons  and  triangnlation  stations,  '92, 1539. 
Projects. 
The  project  of  1871-77  proposed  the  formation  of  a  dredged  channel  100  feet  wide 
at  bottom  and  12  feet  deep  at  mean  low  water  from  Uie  head  of  Bolivar  to  the 
U.  S.  cut  through  Red  Fish  Bar,  thence  to  the  cut  through  Morgans  Point; 
estimated  cost,  $446,-326.42,  '78,  608;  '79,  918;  '83,  1078. 
In  1883  the  Board  of  Engineers  considered  that  the  channel  could  not  be  made 
permanent  at  any  reasonable  cost,  '83, 1081.    Recommended  by  Chief  of  Engi- 
neers that  available  funds  be  reserved  pending  the  action  of  Cougress,  '83, 
1082;  '84,  217. 
Surveys. 
Resurvey  of  channel.    Made,  1889,  nnder  direction  of  Maj.  Ernst,  '89,  1549. 
Maps. 
'90, 1800;  '91, 1911. 


OALTESTON  HARBOR,  TEX.— Improvemient  of  bntrance  to. 

ft 

(Continued  from  Vol.  II,  p.  211.) 

Appropriations. 

1870-87 $1,778,000 

1888 500, 000, '88,  1269. 

1890 500,000, '90,  1770. 

1891 600,000 

1892 450, 000, '92,  1527. 

Total 3,828,000 

List  of  appropriations,  '90,  1769;  '91,  1875. 
C!ontract<«. 

1888.  A.  M.  Shannon  &  Co.,  for  riprap  jetty  construction,  at  a  total  of  $402,475, 

•89,  1538. 
1890.  O'Connor,  Laing  &  Smoot,  for  construction  of  railway,  including  trestle, 

and  for  furnishing  sandstone,  riprap,  and  granite  blocks  in  place,  at  $3,469,710, 

•91,  1879. 
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OAIiVESTOIV  HARBOR,  TEX.—Coutiiined. 

Eng^ineers* 

CiiiKF  OF  Engineers. 

Reports, '88,  172;  '89,  203;  '90,  182;  '91,  231;  '92,  224. 
Board  of  Enginkkrs. 
Convened  at  Philadelphia,  Dcromber  11,  1889,  by  S.  O.  No.  29,  to  examine  and 
report  upon  the  most  eligible  location  for  a  deep  water  harbor  on  the  northweat 
coast  of  the  Gulf  of  Mexico.  Report,  '90, 1781.     (Lieut.  Cols.  Robert,  Gillespie, 
and  Smith.) 

EN4HNEKUS  IN  CHARGE. 

Maj.  O.  H.  Ernst,  1886-^90.    Reports,  '88,  1265;  '89.  1535. 
Maj.  C.  J.  Allen,  1890-'—.    Reports,  '90,  1707 ;  '91,  1871 ;  '92,  1523. 
Assistants. 
Lieut.  G.  A.  Zinn.     Report,  '88,  1270. 
H.C.Ripley.     Reports, '88,  1272;  '89,  154.2. 

Lieut.  W.  C.  Langtitt.     Rci>ort8,  '89,  153S;  '90,  1770;  '91,  1879;  '92,  1527. 
(;.  Baffnall.     Reports, '90,  1779;  '91,  1^9(5. 
E.  M.  Hartrick.     Reports,  '91,  1890;  '92,  1529. 
Operations. 
1887-'88.  4,550  linear  feet  of  the  old  south  jetty  built  up  to  5  feet  above  mean  low 
water  under  contract;  90,125  cubic  yards  riprap  stone  blocks  and  clay  used, 
'88,  1266, 1272. 
1888-'89.  464  linear  feet  of  shore  branch  of  jetty  built;  jetty  extended  seaward  900 
feet,  and  200  feet  additional  partlv  finished;  2,175  linear  feet  of  trentle  and 
railway  built,  '89,  1536. 
1889-'90.  South  jetty  extended  2,800  feet,  and  partially  completed  for  an  additional 
1,200  feet:  rock  work  completed  upon  8,559  linear  feet  of  shore  branch;  rail- 
way trestle  extended  428  feet  beyond  incomplete  rock  work,  '90,  1768, 1774. 
1890-'9i.  10,969  cubic  yards  of  riprap  and  4,320  cubic  yards  block  stone  placed  in 
south  jetty,  '91,  1891.     Rock  work  extended  350  feet  and  trestle  and  track  240 
feet, '91,  1872. 
1891-^92.  100,400  tons  of  riprap  and  50,617  tons  of  granite  blocks  used  in  extension 
of  south  jetty  7,523  feet,  '92,  1.530. 

Tidal  observations,  '88,  1270, 1276;  '89,  1536, 1538, 1542;  '90, 1770, 1773. 

Effect  of  storms  upon  height  of  tide,  '88,  1274. 

Description  of  the  passes  and  harbors  on  northwest  coast  of  the  Gulf  of  Mexico, 
'90,  1783. 

Discussion  of  the  relative  advanta/s^es  for  the  location  of  a  deep-water  harbor  or 
outer  harbor  oil'  Padre  Island,  mouth  of  Brazos  River,  Cedar  Bayou,  Corpus 
Christi  Pass,  Brazos  Santingo  entrance,  San  Luis  Pass,  Pass  Cavallo,  Sabine 
Pass,  Aransas  Pass,  and  Galveston  entrance,  '90,  1783, 1788. 
Projects. 

From  1870  to  1872,  inclusive,  $76,000  was  appropriated,  which  was  expended  in 
building  and  operating-  a  dredge  on  the  inner  bar  and  in  strengthening  the 
Fort  Point  Jetty,  '71,  517;  '72,  554;  '74,  i,724. 

The  project  of  1874.  by  Capt.  Howell,  proposed  the  removal  of  the  inner  bar  between 
Fort  Point  and  Pelican  Spit,  and  deepening  the  channel  over  the  outer  bar  to 
18  feet.  It  was  proposed  to  eilect  the  first  by  continuing  the  city  dike  to  the 
edge  of  Bolivar  Channel  and  thereby  secure  suflicient  contraction  to  scour  the 
desired  channel ;  the  second  was  to  be  accomplished  by  prolonging  the  first 
dike  seaward  and  by  the  construction  of  a  parallel  dike  from  Bolivar  Point. 
In  place  of  stone  it  was  proposed  to  use  gabions  covered  with  hydraulic  cement 
and  filled  with  sand,  '74,  i,  732, 736;  '80,  1221. 

From  1874  to  1879,  inclusive,  $.577,000  was  appropriated  under  this  project,  result- 
ing in  a  20-foot  channel  over  the  inner  bar,  '80,  147. 

In  1879  a  Board  of  Engineers  recommended  that  no  more  gabions  be  made,  and 
that  those  on  hand  be  strengthened  and  used  for  further  experiment;  also  that 
trial  be  made  of  the  Dutch  system  of  jetties  composed  of  alternate  layers  of 
mattress  and  stone,  '80,  1270. 

In  1880  the  Board  of  Engineers  further  recommended  the  use  of  broad  foundation 
mattress  covered  with  brush  and  stone  or  concrete  blocks,  '80,  1227,  1230. 
Sketches  of  jetties  as  proposed, '80,  1228.  Estimated  cost,  including  appro- 
priation of  1880,  $1,825,813, '81,  1328.  Least  depth  proposed  over  outer  bar, 
'84,  217;  '85,  1450;  '86,  1297. 

The  Board  of  1886  recommended  to  build  up  and  complete  the  present  south  jetty 
to  the  crest  of  the  outer  bar;  to  build  a  north  jetty  to  crest  of  bar;  to  extend 
both  jetties  to  the  30- foot  curve  in  the  Gulf;  to  do  such  dredging  from  time  to 
time,  in  aid  of  tidal  scour,  as  the  rate  of  appropriation  given  may  afibrd,  '86, 
1292. 
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Projects — Continued. 
Interval  between  outer  ends  of  jetties  to  be  7,000  feet^  '86,  1308.    Depth  to  be 
obtained,  '86,  223,  1309,  1311.    General  plan  of  conatruction,  '86,  1310.    Esti- 
mated cost,  $7,000,000,  in  addition  to  $1,478,000  appropriated  prior  to  1886,  or 
an  aggregate  of  $8,478,000,  '86, 1311;  '87, 1416. 
Surreys. 
Resnrvey  of  harbor  entrance.    Made,  1888,  under  direction  of  MtJ.  Ernst,  '88, 1267, 

1277. 
Resurvey  of  harbor  entrance.    Made,  1889,  under  direction  of  Mi^.  Ernst,  '89, 1536, 

1546. 
Resurvey  of  harbor  entrance.    Made,  1890,  under  direction  of  Maj.  Allen,  '90, 1768. 

1777. 
Maps. 
'88,  1278;  '89, 1536;  '90, 1772,1776;  '91, 1875,1889;  '92,  Atlas,  79, 80, 81. 


0A8€01VADE  RITER,  MO.— Improvembkt  or. 

(Continued  fVom  Vol.  II,  p.  213). 

Appropriations. 

1880-'87 $37,500 

1888 5, 000, '88. 1448. 

1890 4,000, '90,  1990. 

1892 4, 000, '92,  1740. 

Total 50,500 

List  of  appropriations,  '88, 1448;  '91,  2112. 

En§rineers. 

CiiiKF  OF  Engineers. 

Reports, '88,  194;  '89,  229;  '90,  205;  '91,  261;  '92,  251. 
Engineer  in  Charge. 

Maj.  A.  M.  Miller,  1885-'—.     Reports, '88,  1448;  '89, 1703;  '90, 1989;  '91,  2112; 
•92, 1739. 

Afl  81  ST  A  N  T 

J.  W.  Beaman.    Reports,  '88, 1449;  '89, 1704;  '90,  1990;  '91,  2113;  '92, 1740. 
Operations. 

1887-'88.  943  linear  feet  of  dam,  or  training  wall,  built  by  hired  labor,  '88,  1448. 
'   1888-'89.  284  snakes  and  stumps  removed  from  the  channel  and  446  trees  cut  from 

the  banks,  improving  78  miles  of  river:  work  done  by  hired  labor,  '89,  1903. 
1889-'90.  65  linear  feet  of  bank  revetment  laid;  22  log  cribs  built;  522  linear  feet 

of  crib  and  stone  dam  built,  and  150  snags  removed  from  the  channel;  work 

done  by  hired  labor,  '90,  1989. 
1890-^91.  276  cubic  yards  stone  quarried;  repairs  to  plant,  '91,  2112. 
1891-92.  419  snags  removed  from  the  channel ;  2,153  trees  cleared  from  the  banks, 

'92, 1741. 
Projects. 
By  Maj.  Suter,  1880,  for  improvement  of  river  f^om  its  mouth  to  Vienna,  a  distance 

of  78  miles,  by  removal  of  snags  and  similar  obstructions;  estimated  cost, 

$60, 000,  '80,  1466;  '91,  2112. 


GAUIiET  RITER9  IV.  TA.~lBfPRoyKMXiiT  ov. 

(Continued  from  Vol.  II,  p.  214.) 

A  ppropriation9. 

1888 $3, 000, '88,  224. 

1890 3, 000, '90,  224«. 

1892 3,000,  '92,2068. 

Total 9,000 

Engriiieers. 

CHIKF  OF  Enginkerr. 
Reports,  '88,  224, 226;  '39,  260;  '90,  234;  '91,  301;  '92,  288. 
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OAIILEY  BIYER,  lir%  YA.— Continned. 

E  ng^neers— Conti  Dued. 
Engineers  in  Charge. 
Col.  W.  P.  Craigbill,  1886-'89.    Report,  '88. 1761. 
Capt.  T.  Turtle,  188d-'90.    Report,  '89, 1959. 

Col.  W.  P.  Craighill,  1890-'—.    Reports,  '90,  2248 ;  '91,  2428 ;  '92,  2067. 
Assistants. 
N.  H.  Hutton.    Report,  '88, 1762. 

W.  P.  Smith.    Reports,  '89,  1959;  '90,  2249;  '91,  2429;  '92,  2068. 
Operations. 
1887-'88.  No  operations,  '88,  224. 

1888-'89.  52  cabic  yards  rock  blasted  and  removed,  '89, 1960. 
1889-'90.  No  operations,  '90,  2248. 
1890-'9l.  212  cubic  yards  solid  and  2,070  cubic  yards  loose  rock  removed  from  the 

channel,  '91,  2430. 
1891-92.  3,184  cubic  yards  rock  removed,  and  6,980  linear  feet  of  training  wall 
built,  '92,  2067. 
Physical  Ciiaracteristics. 
Description  of  the  locality,  '88,  1761. 

Projects. 

By  Capt.  Turtle,  1887,  for  improvement  of  the  river  for  a  distance  of  12  miles,  fW>m 
it«  mouth  to  a  point  called  ''The  Roughs,"  by  removal  of  rock  ledges  and 
obstructions,  giving  a  channel  20  feet  wide  and  2  feet  deep  at  ordinary  low 
water;  estimated  cost,  $10,000, '88,  224.  Also  for  improvement  at  and  above 
'*The  Roughs"  by  rock  removal  and  construction  of  training  walls ;  estimated 
cost,  $65,000.  Total  estimated  cost  of  project,  $75,000,  '88,  224;  '89,  1959; 
'92,  2067. 
Sarre^rs. . 

Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Col. 
Craighill,  '88»  1761. 

Maps. 
'88, 1762. 


OEDME YS  CHAlVliriil^,  New  Yoric  IIarbor.~(See  New  Tork  Habbor.) 


OEIVESEE  RIYER,  N.  Y.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '89,  337. 
Enginker  in  Charge. 
Capt  C.  F.  Palfrey,  1888.    Report,  '89,  2424. 
Plans. 
In  1889  Capt.  Palfrey  did  not  consider  the  locality  worthy  of  improvement,  '89, 
2425. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2424. 


GEOROETOWN  HARBOR.  D.  €.— (See  Potomao  River  in  yicinitt 

OF  Washington.) 


OEORGETOiriV  HARBOR,  S.  C— Improvement  of. 

(Continued  from  Vol.  II,  p.  214.) 

Appropriations* 

l©6-'87 $21,000 

1888 7,500,  '88,  9?7. 

1890 8,000,  '90,  1166. 

1892 12,000,  '92,  1184. 

Total 48,500 
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Commerce. 

Gain  from  1880  to  1889,  '89,  1106;  '90,  1168. 
Contracts. 

1889.  P.  S.  KoBS,  for  dredging,  at  23  cents  per  cubic  yard,  *89,  1104. 

1890.  P.  8.  Ross,  for  dredging,  at  29  cent«  per  cubic  yard,  '91,  1409. 
I                          Eni^ineer$i« 

!  Chi^f  of  Engineeils. 

Reports, '88, 129;  '89,  146;  '90,  132;  '91,  168;  '92,  168. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  925;  '89,  1102;  '90,  1165;  '91,  1408. 
Maj.  VV.  S.  Stanton,  1892-'—.    Report,  '92, 1183. 

A.8  S I  ST  A  NT 

R.  Wbitford.    Reports, '88,  927;  '89,  1104;  '90,  1167;  '91,  1410;  '92,  1184. 

Operatioais. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  926. 

1888-89.  15,563  cubic  yards  material  dredged  from  channel  under  contract;  130 

stumps  and  logs  removed,  '89,  1103. 
1889-'90.  No  operations  for  lack  of  funds,  '90,  1166. 
1890-'91.  No  oi>erations,  '91,  1408. 

1891-92.  13,448  cubic  yards  material  dredged  and  142  cypress  stumps  removed 
from  the  channel,  '92,  1184. 
Physical  Characteristics. 

Original  condition  of  harbor,  '88,  925. 
Projects. 
By  Capt.  Phillips,  1881,  for  dredging  a  channel  200  feet  wide,  with  a  depth  of  12 
feet  through  the  shoal  across  the  moutli  of  Sampit  River,  one-half  mile  from 
Georgetown ; .  the  total  final  cost  of  this  work  was  e8tiniate<l,  in  1888,  at  $42,000 ; 
raised  in  1889  to  $44,500,  '89,  1103.    Amount  appropriated  to  June  30,  1889, 
$24,500;  amount  required  fmr  completion,  $20,000,  '89,  1103. 
Surveys. 
^Iaps. 
'89,  1104;  '92,  Atlas,  41, 42. 


OLE  IV  COVE  HARBOR,  W.  Y.— Improvement  of, 

(Continued  from  Vol.  II^  p.  215.) 

Appropriations. 

1888 $20,000,  '88,  56. 

1890 15, 000, '90,  633. 

1892 10,000,  '92,721. 


« 


Total 45,000 

Contracts. 

1889.  Hrown  &  Fleming,  for  gneiss  riprap,  at  83  cents  per  ton,  '89,  729. 

1890.  J.  A.  Bouker,  for  breakwater  extension,  at  80  cents  per  cubic  yard  for  stone, 
'91,  822. 

Eng^inoers. 
Chief  of  Engineers. 

Reports,  '88,  56;  '89,  69;  '90,  61;  '91,  77;  '92,  82. 
Engineer  in  Charge. 
Col.  1).  C.  Houston,  1886-'—.    Reports,  '89,  728;  '90,  662;  '91,  820;  '92,  720. 
Operations. 
18H7-'88.  No  operations,  '88,  56. 

1888-'89.  4,216  tons  stone  placed  in  220  linear  feet  of  breakwater,  '89,  7'>8. 
1889-'90.  8,284  tons  stone  placed  in  350  linear  feet  of  breakwater,  '90,  663. 
1890-'91.  3,024  cubic  yards  stone  delivered  in  the  breakwater,  '91,  821. 
1891-'92.  13,220  cubic  yards  riprap  gneiss  placed  in  breakwater  extension,  '92, 721. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  728. 
Projects. 
By  Col.  Houston,  1886,  for  construction  of  2,500  linear  feet  of  riprap  breakwater 
extending  from  Mosquito  Point  in  a  westerly  direction;  estimated  cost,  $201,960, 
'87,  646;  '89,  728;  '92,  720. 
Surveys. 
Maps. 
'89.  728. 


RIVERS   AND   HARBORS.  187 

OI.OUCESTER  HARBOR,  HIASS.— Improvement  op, 

(Continued  from  Vol.  II,  p.  215.) 

Appropriations* 

1823-'87 $21,000 

1888 10, 000, '88,  444. 

1890 15,000,  '90,492. 

1892 40, 000, '92,  568. 

Total 86,000 

Coninier<*.e. 

Vested  interests  of  the  harbor,  '88,  444. 
Importance  of  the  harbor,  '90,  491. 
Contracts. 

1888.  Duncan  &  Mickerson,  for  rock  removal,  At  $14.75  per  cnbic  yard,  *88,  444. 

1889.  G.  W.  Townsend,  for  blasting  and  removing  rock,  at  $20  per  cubic  yard,  and 
f«>r  removal  of  loose  overlying  material,  at  $15  per  cubic  yard,  '89,  566.  Bay 
State  Dredging  Company,  for  dredging,  at  30  cents  per  cubic  yard,  '89,  566. 

1890.  Bay  State  Dredging  Company,  for  dre<iging,  at  22  cents  per  cubic  yard,  and 
for  removal  of  bowlders  weighing  over  3  tons,  at  $8  each,  '91,  637. 

Enirincers. 
Chief  ok  Engineers. 

Reports,  '88.  25;  '89,  35;  '90,  30;  '91,  36;  '92,  43. 
Engineers  in  Chakge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.     Report,  '88,  442. 

Lieut.  Col.  S.  M.  Manstield,  1889-'—.    Reports,  '89,  564;  '90,  491;  '91,  635;  '92, 
566. 
Operations* 
1887-'88.  No  operations,  '88,  444. 
188^*89.  70  cubic  yards  loose  rock  and  100 cubic  yards  ledge  removed;  17,596 cubic 

yards  material  dredged,  '89,  565. 
1889-^90.  No  operations  for  lack  of  funds,  '90,  492. 
1890-^91.  No  operations,  '91,  636. 

l891-'92.  47,298  cubic  yards  material  dredged,  '92,  568. 
Projects. 
The  project  of  1871  proposed  to  clear  the  harbor  of  sunken  rocks  and  to  build  a 
stone  breakwater  from  Eastern  Point  to  Hound  Rock  Shoal,  '70,  870,875;  '71, 
873 ;  '87,  500. 
The  appropriation  of  $10,<)Q0  of  1872  was  expended  upon  the  removal  of  rock,  '73, 

1083;  '87,501. 
By  Lieut.  Col.  (iillespie,  1887,  for  removal  from  the  inner  harbor  of  101  cubic  yards 
of  rock  and  of  216,000  cubic  yards  material;  also  for  the  construction  of  the 
breakwater  recommended  in  the  project  of  1884,  extending  from  Eastern  Point 
to  Round  Rock  Shoal ;  estimated  cost.  $817,000,  '88,  443. 


GOOSE  RAPIDS  ON  RED  RIVER  OF  THE  NORTH.— Construc- 
tion OF  I^CK  AND  DAM  AT. 

(See  Red  River  of  the  North,  Minn,  and  Dak.) 


GORDONS  liANDING,  liAKE  CHAMPIiAIN,  TT.— Construction  of 

breakwater  at. 

(Continued  from  Vol.  II,  p.  216.) 

Appropriations. 

1886 $18,750 

1888 10, 000, '88,  2096. 

1890 6, 000, '90,  2878. 

Total 34,750 

Contracts.' 

1888.  W.  J.  Daly,  for  breakwater  construction,  '88, 2096. 
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OORDOIVS  £.ANBINO,  liAKE  CHARIPLAIIV,  VT.— Continued. 

Enis^ineers. 

Chief  op  Engineers. 

Reports,  '88,  287;  '89,  340;  '90,  307;  '91,  385;  '92,  363. 
Engineer  in  Charge. 
Maj. M.B.Adams,  1886-'— .     Reports, '88,  2095;  '89,  2445;  '90,  2877;  '91,  2930; 
'92,  2606. 
Operations. 
1887~'88.  4,711  cubic  yards  mbble  stone  placed  in  the  breakwater,  '88,  2096. 
1888-'89.  3.570  cnbic  yards  nibble  stone  placed  in  the  breakwater,  '89,  2446. 
1881^*90.  Breakwater  construction  continued,  '90,  2877. 
1890-'91.  3  cribs  built  and  sunk  in  extension  of  breakwater,  and  reconstruction  of 

old  superstructure  be|;iriin,  '91,  2931. 
1891-92.  No  operations ;  improvement  completed,  '92,  2607. 
Projects. 
By  Maj.  Adams,  1887,  for  construction  of  a  rubble-stone  breakwater  extending 
from  a  point  250  feet  south  of  landing  to  a  point  on  the  18-foot  curve  100  feet 
north  of  a  line  drawn  from  the  dock  to  Cumberland  Head;  estimated  cost, 
$38,158,  '87.  2400;  '92,  2607. 


GOSHEIV  GBEEKf  If.  J.— Suryxt  ov. 

Appropriations* 

1890 $3,000 

Engineers. 

Chief  of  Engineers. 
Report,  '91,  119. 
Physical  Ciiaracteristics* 

Description  of  the  locality,  '91,  1116. 
Plans. 

By  Maj.  Raymond,  1891,  for  excavation  of  a  channel  below  Goshen  Landing  to  a 
low-water  depth  of  3  feet  and  width  of  30  feet,  dredging  a  channel  3  feet  deep 
and  50  feet  wide  through  the  bar  at  the  mouth  of  the  creek  and  out  to  the 
limit  of  the  sand  formation  beyond  the  low- water  shore  line,  and  the  pro- 
tection of  the  dredged  channel  by  a  sheet-pile  jetty  on  the  south  side  of  the 
channel  extending  about  600  feet  outside  of  the  low-water  line  of  the  bay; 
estimated  cost,  $12,000,  '91,  1119. 
Surveys. 

Survey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of  MaJ. 
Raymond,  '91, 1118. 


s 


€M>lirANU8  BAT,  W.  T.— Improvement  of. 

(Continued  from  Vol.  II,  p.  216.) 
Appropriations. 

1881-'87 $72,500 

1888 60,000,  '88,  617. 

1890 160,000,  '90,  731. 

1892 198,600,  '92,823. 

Total 491,100 

List  of  appropriations,  '88,  616. 
Contracts. 

1889.  J.  A.  Simmons,  for  dredging,  at  18i  cents  per  cubic  yard,  '89,  787. 
1891.  W.  H.  Beard,  for  dredging,  at  21  ceuts  per  cubic  yard,  '91,  917.    W.  H.  Beard, 
for  dredging,  at  21  cents  per  cubic  yard,  91,  918. 
Eng^ineers. 
Chikf  of  Knginkers. 
Reports,  '88,  62;  '89,  78;  '90,  70;  '91.  89;  '92.  93. 

£N(SINERR8   in  CHAR(iK. 

Lieut.  Col.  W.  McFarland,  1886-^89.    Report,  '88,  613. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'—.    Reports,  '89, 784 ;  '90, 727 ;  '91, 914 ;  '92, 817. 
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OOWANUS  BAY,  IV.  T.— Coutinued. 

Operations* 

1887-'8«.  No  operations,  '88,  615. 

1888-^89.  38,938  cubic  yards  material  dredged;  two  caual-boat  wrecks  removed, 
'89.  787. 

1889-^90.  135,967  cubic  yards  material  dredged,  '90,  730.  ^ 

1890-'91.  268,000  cubic  yards  material  dredged,  '91,  917. 

1891-*92.  520,000  cubic  yards  material  dredged  from  Red  Hook,  Gowauus  Creek, 
and  Bay  Ridge  channels,  '92,  820. 
Physic^al  Charaicteristics. 

Description  of  the  bay,  '88,  613. 
Projects* 

By  Col.  Newton,  1881,  for  dredging  channel  200  feet  wide  and  18  feet  .deep  at  mean 
low  water  from  the  18-foot  contour  outside  the  bay  to  Hamilton  Avenue  Draw- 
bridge, the  last  400  feet  narrowing  down  to  a  width  of  100  feet;  estimated 
cost,  $182,850,  '81,  636. 

Revised  project  for  dredging  the  natural  channel  from  Hamilton  Avenue  Draw- 
bridge to  southwest  comer  of  Erie  Basin,  and  tlienee  two  channels,  one 
running  northerly  along  the  west  side  of  Eric  Basih  to  deep  water  near  Red 
Hook,  the  other  running  southerly  along  the  wharves  on  the  south  side  of  the 
bay;  estimated  cost,  $192,564,  '81,  672,673;  '87,  712. 

In  1887  Lieut.  Col.  McFarland  considered  that  the  Red  Hook,  Bay  Ridge,  and 
Gowanus  Creek  channels  should  be  widened  to  400  feet  with  a  low- water  depth 
of  21  feet;  estimated  cost.  $403,500,  '87,  712. 

By  Lieut.  Col.  Gillespie,  1889,  for  increasing  the  depth  of  the  Gowanus  Bay  chan- 
nels to  21  feet  at  mean  low  water  and  increasing  their  width  to  400  feet;  also 
removal  of  angle  on  south  side  of  Gowanus  Creek  near  its  mouth;  estimated 
cost,  $600,000,  '89,  785,786;  '91,  916. 


GBANB  HAVEBT  HARBOR,  IIIICH*— Impbovemsnt  OF. 

(Continued  from  YoL  U,  p.  218.) 

Appropriations* 

1852-'87 $523,866.15 

1888 25, 000. 00, '88.  1912. 

1890 75,000.00,  '90,  2647. 

1892 90,000.00,  '92,  2340. 

Total 713,866.15 

List  of  appropriations,  '92,  2343. 

C^  O  VB  t  F^LC*  t  A 

1889.  Hagen  and  English,  for  stone,  at  $7.90  per  cord,  *89.  2186. 

T.  W.  Kirby,  for  edgings,  at  $1.20  per  cord.  Cutter  &  Savage  Lumber  Company, 
for  timber,  at  $16.75  per  1,000  feet,  B.  M.,  and  plank,  at  $13.50  per  1,000  feet,  B. 
M.,  '89,  2186.  Parkhurst  &  Wilkinson,  for  drift  bolts,  at  2.05  cents  per  pound, 
'89,  2186.    C.  Berner,  for  pier  construction,  at  a  total  of  $14,956,  '89,  2186. 

1890.  £.  G.  Crosbv,  foi'  timber  crib  construction,  at  a  total  of  $23,418,  '91.  2695. 
£.  G.  Crosby,  for  pine  piles,  at  10  cents  per  linear  foot,  and  white  pine  timber, 
at  $17  per  M  feet;  Gaylora  &  Wing,  for  white  pine  plank,  at  $15  per  M  feet; 
Parkhurst  &  Wilkinson,  for  tie  rods,  at  3  cents  per  pound ;  F.  A.  Hagen,  for 
stone,  at  $2.24  per  cord,  '91,  2695. 

1892.  Truman  &  Cooper,  for  extension  and  repair  of  south  pier,  at  $2,047,  '92,  2345. 
Engineers. 
Chirf  of  Enginxebs. 

Reports,  '88,  255;  '89,  300;  '90,  270;  *91,  340;  '92,  326. 
Engineers  in  Charge. 
Maj .  S.  M.  Mansfield,  1888-'89.    Report,  '88, 1911. 

M%j.  W.  Lndlo w,  1889-'—.   Reports,  '89, 2184 ;  '90, 2646, 2648 ;  '91,  2692 ;  '92, 2340, 
2346. 
Operations. 
1887-88.  South  pier  extended  52  feet  and  north  pier  150  feet  under  contract ;  repairs 

to  south  pier  by  hired  labor,  '88, 1912. 
1888-^89.  Extensive  repairs  to  south  pier  revetment;  100  linear  feet  crib  work 

built,  '89,  2184. 
1889-'90.  North  pier  extended  150  feet;  2,388  linear  feet  of  south  pier  revetment 

repaired;  600  linear  feet  sand  fence  built,  '90,  2647. 
1890-^91.  6,0()0  cubic  yards  material  dredged;  construction  of  orib  work  for  pier 
extension  begun;  repairs  to  plant,  '91,  2694. 
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ORAND  HATEN  JffARBOB,  MICH.— Continued. 

Operations — Con  tinned. 
1891~S^.  Construction  of  crib  in  extension  of  south  pier;  sunken  end  of  south 
pier  rebuilt;  and  repairs  made  to  timber  and  Ulling  of  north  and  south  piers, 
•92,  2342. 
Physical  Ciiaracteristics* 

DeBcrlption  of  the  locality,  '89,  2184, 2185. 
Plans. 
By  MaJ.  Ludlow,  1890,  for  extension  of  north  bank  revetment;  repairing  piers  and 
extending  same  200  and  300  feet,  respectively ;  estimated  cost,  $74,200,  '90,  2651. 

Projects. 

By  Ma^i.  Wheeler,  1866,  revised  in  1867,  for  construction  of  two  parallel  crib- work 
piers,  2,208  and  608  feet  long,  respectively,  to  alJbrd  a  channel  of  entrance  of 
navigable  width  and  not  less  than  18  feet  deep ;  estimated  cost,  $352,770.47. 
'76,  ii,494;  '80,217,2033. 

After  an  aggregate  appropriation  since  1866  of  $301,866.15,  Maj.  Har wood  proposed, 
in  1880,  the  extension  of  piers  to  18-foot  water,  beach  protection,  and  repairs 
to  existing  works;  estimated  cost,  $365,600,  '80,  2024. 
Surveys. 

Maps. 
'90,  2650. 


OBAND  CAIiUllIET  R1Y£R,  ILI..— Examination  OV. 

Enf;:iiieers» 

CiiiKF  OF  Engineers. 

Report,  '89,  293. 
Engineer  in  Charge. 
Capt.  W.  L.  Marshall,  1888.    Report,  '89,  2158. 
Plans. 
By  Capt.  Marshall,  1889,  for  a  16-foot  channel  200  feet  wide  from  the  month  to 
above  the  Forks;  estimated  cost,  $1,000,000,  '89,  2158,  2159. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made^  1889,  under  direction  of 
Capt.  Marshall,  '89,  2158. 


GRAND  CAI.UI!I£T  RIVER,  IND.— Examination  of. 

En^^ineers. 

Chief  of  Engineers. 

Report,  '89,  293. 
Engineer  in  Charge. 

Capt.  W.  L.  Marshall,  1888.    Report,  '89,  2151. 
Assistant. 
G.  A.  M.  liiljencrantz.    Report,  '89,  2153. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2153* 
Plans. 
In  1888  Capt.  Marshall  did  not  consider  the  locality  worthy  of  improvement,  '89, 
2152. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Marshall,  '89,  2151. 


ORAND  IHARAIS  HARBOR,  ]!IIN1¥.— Improvement  of. 

(Continued  from  Vol.  II,  p.  219.) 
Appropriations. 

mo-'si $80,000 

1888 15, 000,  '88,  1816. 

1800 22,  a50, '91,  2284. 

1892 10, 000, '92,  2122. 

Total 127,350 

List  of  appropriations,  '88, 1815;  '91,  2484. 
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ORAND  MABAIS  HARBOR,  MINN.— Continued. 

Commerce. 

Iinportance  of  the  locality  as  a  liarbor  of  refuge,  '88,  1814;  '90,  2282. 
Contracts. 

1888.  Williams,  Upham  &  Co.,  for  drediring,  at  24  cents  per  cubic  yard,  '89,  1997. 
1890.  Williams,  Daugherty  &  Upham,  for  dredging,  at  20  cents  per  cubic  yard, 
'91,  2485. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '88,  232:  '89,  267;  '90,  241;  '91,  310;  '92,  296. 
ExojNEEKS  IN  Charge. 

Maj.J.  B.  Quinn,  1886-'91.    Reports,  '88,  1814;  '89,  1996;  '90,  2282. 

Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2484 ;  '92,  2121. 
Operations. 
1887-88.  Dredging  in  anchorage  area  continued,  '88,  1814.  t 

1888-^89.  14,.572  cubic  yards  material  dredged,  '89,  1996. 
1889-^90.  47,927  cubic  yards  material  dredged,  '90,  2282. 
1890-'91.  Repairs  to  breakwater,  '91,  2484. 
1891-92.  70,851  cubic  yards  material  dredged ;  repairs  to  breakwater,  '92,  2122. 

Projects. 

From  1887  to  1888  operations  were  conducted  under  Maj.  Qninn's  project  of  1887, 
for  an  extension  of  the  dfedged  area  and  the  breakwater,  at  an  estimated 
cost  of  $25-1,444,  '87,  1954;  '88,  1814. 

In  1889  Maj.  Farquhar's  project  of  1875  was  substituted.  This  provided  for  dredg- 
ing within  the  area  bounded  by  May  hews  Point  and  the  inner  shore  line,  jind 
construction  of  timber  and  stone  breakwater  to  narrow  the  entrance  and  afford 
shelter  for  vessels;  estimated  cost,  $139,669,  '75,  i,  18-1;  '79, 150;  '80, 1882, 1883; 
•86,  290;  '89,  1996;  '92,  2122. 
Surveys. 

Maps. 
'90,2282;  '92,  Atlas,  101. 


OBA9r]>  JUABAIS,  nilCII.,  Harbor  of  Refnire  at.— iMPSovKicifiNT  of. 

(Continued  from  Vol.  U,  p.  220.)  ' 

Appropriations. 

188a-'87 $131,250 

1888 50, 000, '88,  1834. 

1890 50,000,  '90,  2305. 

1892 30, 000, '92,  2147. 

Total 261,250 

List  of  appropriations,  '90,  230^1;  '91,  2510. 
Contracts. 

1888.  M.  n.  Fitzpatrick,  for  dredging,  at  19i  cents  per  cubic  yard,  '89,  2025. 

1889.  Powell  &  Mitchell,  for  superstructure  construction,  at  a  total  of  $24,928, 
•89,  2025. 

1890.  H.  Steele,  for  repairs  to  pier  work,  at  a  total  of  $1,500;  C.  S.  Barker,  for 
dredging,  at  17  cents  per  cubic  yard,  '91,  2511. 

i:n§rineers. 

Chief  of  Enginkers. 

Reports,  '88,  235;  '89,  273;  '90,  246;  '91,  316;  '92,  301. 
£nuinker8  in  Charge. 

Maj.  C.  E.  L.  B.  Davis,  1886-'89.     Report,  '88,  1832. 

Maj.  J.  B.  Quinn,  1889-^91.    Reports,  '89,  2023;  '90,  2303. 

Capt.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2509;  '92,  2145. 
Operations. 
l887-'88.  West  crib  pier  extended  200  feet  by  sinking  4  cribs,  '88,  1833. 
1888-'89.  No  operations,  '89,  2024. 

1889-'90.  75,392  cubic  yards  material  dredged,  '90,  2303. 
1890-91.  Repairs  to  pier  work,  and  dredging,  '91,  2509. 

1891-92.  Channel  175  feet  wide  with  a  leasjt  depth  of  17  feet  dredged  between  the 
piers,  '92,  2146, 
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«|{AI¥D  IVARAIS,  imiCH.,  Harbor  of  UefuGre  at— Coutiimed. 

Projects* 

By  Board  of  Engineers,  1881,  for  the  formation  of  a  harbor  of  refnge  at'  Grand 
Marais,  Mich.,  by  access  to  the  bay  through  two  parallel  piers,  1,550  and 
1,900  feet  in  length,  respectively,  with  a  dredged  channel  between  them  of 
500  feet  width  and  20  feet  deptli  at  its  lake  end,  and  300  feet  width  and  18  feet 
depth  at  its  harbor  end ;  estimated  cost,  $450,000,  '81, 2053 ;  '87, 19U9' ;  91,  2510. 
Surveysi. 
Maps. 
'88, 1834;  '89,  2024;  '90,  2304. 


GBANJO  RIVCR,  OHIO.— Subvsy  ov. 

Eni^ineers* 

Chikf  of  Engineers. 

Reports,  '91,  373;  '92,  352. 
Engineer  in  Charge. 
Maj.  L.  C.  Overman,  1890.    Report,  '92, 2511,  2513. 
Pliysical  Characteristics* 

l3escription  of  the  locality,  '92,  2511. 
Plans. 
By  Maj.  Overman,  1891,  for  excavation  of  a  channel  160  feet  wide,  18  feet  deep,  and 
7,310  feet  long,  at  an  estimated  cost  of  $39,000,  '92,  2514. 
Surveys. 
Survey  made,  1891,  under  direction  of  Maj.  Overman,  '92,  2513. 


ORANO  BIVERy  IIIICII.— Examination  of. 

Engineers. 

Chief  of  Engineers. 
Reports, '89,  306;  '91,  345. 
'    Board  of  Engineers.  « 

Convened  at  New  York  City  to  examine  and  report  upon  project  for  improve- 
ment  of  Grand  River.    Report,  '90,  2618.    (Cols.  Abhot,  Comstook,  and  HouB- 
ton,  and  Lieut.  Col.  Gillespie.) 
Engineers  in  Charge. 

Lieut.  Col.  S.  M.  Mansiield,  1888.    Rejiort,  '89,  2206. 
Maj.  W.  Ludlow,  1890.    Report,  '90,  2676. 
Plans. 
In  1888  Lieut.  Col.  Mansfield  did  not  consider  the  locality  worthy  of  improre- 
ment,  '89,  2207. 
Snrvej^s. 
Examinations  from  Grand  Rapids  to  Lake  Michigan  ordered  by  act  of  August  11, 
1888.    Made,  1888,  under  direction  of  Lieut.  Col.  Mansiield,  '89,  2206. 


GRAND  RIVER,  MO.— Examii«ation  of. 

Engrlneers. 

Chief  of  Engineers. 

Report,  '89,  230. 
Engineer  in  Charge. 
Maj .  A.  M.  Miller,  1888.    Report,  '89,  1709. 
Plans. 
In  1888  Maj.  Miller  did  not  consider  that  the  general  needs  of  the  local  oommeroe 
called  for  any  improvement,  '89, 1711. 
Surveys. 
Examination  ordered  by  aot  of  August  11, 1888.    Made.  1888,  undtr  direotion  of 
Maj.  Miller,  '89, 1709. 


RIVERS  AKD  HARBORS.  193 

GRASS  BITEB  AT  MASSENA,  IV.  T.-— Impbovbhbi^  ov. 

(Continued  from  Vol.  XI,  p.  223.) 

Appropriations. 

1882 $3,000 

1890 6, 000, '90,  2876. 

Total 9,000 

Contracts* 

1888.  W.  J.  Daly,  for  dredging,  at  $8  per  hour,  '89,  2442. 
1890.  Daly  Bros.,  for  dredging,  '91,  2927. 
Engnlneers. 
Chisf  of  Enginekbs. 

Reports,  '88,  286;  '89,  338;  '90,  306;  '91,  384. 
Engineer  in  Charge. 
Maj.  M.  B.  Adams,  1885.    Reports,  '88,  2092;  '89,  2442;  '90,  2874;  '91,  2920. 
Operations. 
1887-'88.  No  operations,  '88,  2092. 
1888-'89.  1,670  cubic  yards  material  dredged,  '89,  2442. 
1889-'90.  No  operations,  '90,  2874. 
1890-^91.  5,165  cubic  yards  material  dredged,  '91,  2927. 
Projects. 
By  Maj.  McFarland,  1881,  for  improTement  of  Grass  River  from  month  to  Haskells 
Wharf  by  dredging  a  channel  4  feet  deep  at  low  water;  estimated  cost,  $12,000, 
'81,  2458^    Increased,  1885,  $7,000,  '85,  2297.     Increased,  1886,  $1,600,  '86, 1889; 
'87, 2396. 


GRAYS  HARBOR  AND  BAR,  UTASH.— Subvbt  OF. 

(See  also  Chbhaus  Rivsiu) 

Appropriations. 

1892 $50,000 

En§^ineers. 

Chief  of  Engineers.  • 

Report,  '91,  411. 
Engineer  in  Charge. 
•      Capt.T.W.8ymons,1890.    Report, '91, 3297. 
Assistants. 
R.  A.  Habersham.    Report,  '91,  3298. 
A.  J.  McMillan.    Report,  '91,  3302. 
Physical  €liaracteristics. 

Description  of  the  locality,  '91,  3298. 
Plans. 
In  1891  Capt.  Symons  reported  that  no  improTement  of  the  bar  was  needed  at 
present,  and  proposed  the  iuiprovemeut  of  the  harbor,  and  of  Chehalis  River 
emptying  into  the  same,  by  removal  of  two  shoals  in   the  harbor,  and  by 
dike  construction,  excavation  of  a  channel  200  feet  wide  and  16  feet  deep  at 
half  tide  through  the  shoals,  and  closing  sloughs  in  Chehalis  River;  estimated 
cost,  $150,000,  '91,  3302. 
Snnreys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of  Capi. 

Symons,  '91,  3300. 
Maps. 
'91,3302. 


GRAYS  RITER,  1¥ ASH.— Survey  of. 

Engineers. 

Chucf  of  Engineers. 

Report,  '91,  421. 
Engineer  in  Charge. 

Maj.  T.  H.  Uandbury,  1890.    Report,  '91,  33863. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  3386. 
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GRAYS  BIYCRy  WASH.--Continned. 

Plans. 

By  M^j.  Handbaiy,  1891,  for  removal  of  obstructions,  snags,  logs,  etc.,  at  a  cost  of 

$2,500,  '91,  3387. 
Surveys* 
Survey  ordered  by  act  of  September  19,  1890.     Made^  1891,  under  direction  of 

Mi^.  Handbury,  '91,  3386. 


GREAT  €A€APON  RIYER,  lY.  Y A.— Examination  of. 

Eniiineers. 

Chief  of  Enginuers. 

Report,  '89,  124. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1888.    Report,  '89,  995. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  995. 
Plans. 
In  1888  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement,  '89, 
995. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Hains,  '89,  995. 


GREAT  CHAZY  RIYER,  N,  Y.— Impbovsmbnt  of. 

Appropriations* 

1890 $10, 000, '91,  2929. 

1892 5, 000, '92,  2606. 

Total.../- 15,000 

Engineers* 

Chief  of  Engineers. 

Reports, '89,  344;  '91,  385;  '92,  363. 
Engineer  in  Charge. 

Maj.  M.  B.  Adams,  1888-'—.    Reports,  '89, 2464 ;  '91, 2929 ;  92,  260S. 

Ass  1 8TANT, 

F.  M.  Barstow.    Report,  '89, 2464. 
Operations* 

1890-'91.  Channel  excavation  under  contract  begun,  '91,  2929. 
1891-'92.  26,338  cubic  yards  material  dredged,  '92,  2606. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2466. 
Plans. 
By  Maj.  Adams^  1889.  for  the  formation  of  a  dredged  channel  6  feet  deep  and  75 
feet  wide  from  the  6-foot  curve  in  Lake  Champlain  to  Champlain  Village ; 
estimated  cost,  $34,000,  '89,  2466. 
Projects. 
By  Maj.  Adams,  1891,  for  the  formation  of  a  dredged  channel  with  a  least  depth  of 
5  leet  and  a  least  width  of  40  feet  from  the  5- foot  curve  in  Lake  Champlain 
to  Champlain  Village;  estimated  cost,  $18,000,  '91,  2929;  '92,  2605. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1^89,  under  direction  of  M^j.  Adams. 
'89,  2466. 


GREAT  KANAIYIIA  RIYER,  1¥.  YA.— (See  Kanawha  River,  Great.) 


GREAT  PEE  DEE  RIVER,  S.  €.— (See  P£k  Dbe  River,  Grkat.) 
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GREAT  80DIJ8  HARBOR,  If.  ¥•— (See  Sodus  Harbob,  Great.) 


GREAT  UTICOmcO  RIVER,  TA.— (See  Wicomico  Riykr,  Grsat.) 


^" 


GREEN  BAT  HARBOR,  UTIS.— Impbovbmbnt  ov. 

(Contiiiaed  from  YoL  JI,  p.  224.) 

Appropriafioiis* 

1866-'87 $277,650 

1888 10, 000, '88, 184S. 

1890 10, 000,  *90,  2835. 

1892 25, 000, '92,  2181. 

Total 322,550 

List  of  appropriations,  '92,  2181. 


1890.  Green  Bay  Dredge  and  Pile  Driver  Companv,  for  dredging,  at  24}  cents  per 
cubic  yard,  '90, 2334.    White  &  Finch,  for  dredging,  at  18  cents  per  cnbio  ya^, 
•91,  2535. 
Enirtnccs. 
Chief  of  Engikbsrs. 

Reports,  '88,  238;  '89,  277;  '90,  250;  '91, 320;  '92,  306. 
Engimeers  in  Charge. 
Maj.  C.  £.  L.  B.  Davis,  1886-'92.   Reports,  '88, 1842;  '89, 2049;  '90, 2334;  '91, 2533. 
M^.  J.  F.  Gregory,  1892-^—.    Report,  '92,  2180. 
Operations. 
1887-'88.  620  linear  feet  of  snperstnictnre  rebuilt,  '88,  1843. 
1888>'89.  Ko  operations,  '89,  2050. 

1889-'90.  6,825  cubic  yards  material  dredged  by  hired  labor,  '90,  2334. 
1890-'9].  29,737  cubic  yards  material  dredged,  '91,  2534. 
1891-'92.  15,531  cubic  yards  material  dredged,  '92,  2180. 
Projects. 
By  Mi^l.  Houston,  1872,  for  dredging  the  cut  so  as  to  widen  and  deepen  it  to  14  feet 
throughout,  requiring  the  removal  of  about  175,000cnbic  yards  of  material ;  esti- 
mated cost,  $50,000,  '72,  31, 116;  '73,  198.    Subsequently  increased  to  $75,000, 
•74,  i,  38, 140. 
After  an  aggregate  of  appropriations  amounting  to  $235,550,  Maj.  Robert,  in  1881, 
propos^  dredginp^  a  channel  200  feet  wide  and  14  feet  deep,  revised  datum,  from 
mouth  of  Fox  River  to  deep  water  in  Green  Bay,  requiring  the  removal  of 
240,000  cubic  yards;  estimated  cost, $72,000,  '81,  2070. 
In  1892  the  existing  project  was  modified  to  increase  the  present  channel  depth  to 
16  feet  and  to  extend  it  to  a  total  length  of  16,500  feet;  estimated  oostL  m,915, 
'92,  2181. 
ttnrveys. 
Survey  made,  1890,  under  direction  of  Maj.  Davis,  '90,  2334.  ' 


OBEEBT  JA€KET  SHOAL,  B.  I.— (See  Providencb  Rivxb.) 


OREENPOBT  HABBOB,  BT.  T.— Imfroyemsmt  or. 

(Continued  firom  Vol.  II,  p.  22S.) 


Appropriations. 


12-^87 $25,000 

1888 5, 000, '88,  578. 

1890 5, 000,  '90,  661. 

1892 11, 000, '92,  718. 

Total 46,000 

List  of  appropriations,  '88,  577. 
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OREISNPORT   HARBOR,  HIT.  T.— Continaed. 

Contracts. 

1889.  Wm.  Molthrop  &  Co.,  for  riprap  grauite,  at  $1.23  per  ton, '89,  727. 
1891.  Brown  &  Fleming,  for  stone,  at  $1.29  per  ton,  '91,  813.    Hartford  Dredging 
Company,  for  dredging,  at  18  cents  per  cubic  yard,  '91,  813. 
Eni^ineers. 
Chief  of  ENGmsKBS. 

Reports, '88,  55;  '89,  68;  '90,  61;  '91,  75;  '92,  80. 
Ekoinebr  im  Chaaqb. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  677;   '89,  725;  '90,  660;  '91,  811; 
'92,  711. 
Operations. 
1887-'88.  13,000  tons  of  riprap  granite  used  in  breakwater  construction,  '88,  577. 
1888-'89.  2,410  tons  riprap  granite  delivered  in  the  breakwater,  '89,  726. 
1889-^90.  1,011  tons  riprap  granite  delivered  in  the  breakwater,  '90,  661. 
1890-'91.  520  tons  of  stone  placed  in  breakwater,  '91,  812. 

1891-92.  12,037  cubic  yards  material  dredged;  694  tons  stone  delivered  and  placed 
in  the  breakwater,  '92,  712. 
Physical  Characteristics. 

Description  of  the  harbor,  '88,  577. 
Projects. 
By  Maj.  Barlow,  in  1882,  for  construction  of  a  rubble-stone  breakwater  upon 
JoihxiA  Point  Shoal,  off  Joshua  Poiut,  to  cover  Green  Point  Harbor  anchorage 
from  east  and  northeast  storms,  and  to  prevent  further  shoaling  of  the  harbor 
by  transfer  of  material  from  poiut  and  shoal  above  mentioned;  estimated 
cost  of  breakwater,  extending  to  18>foot  curve,  $46,000,  '82,  635;  '87,  630; 
•92,  712. 


OREEN  RIYER  AND  TRIBUTARIES,  K¥.— Opebation  axi>  bepaib 

OF  LOCKS  AND   DAMS  ON. 

(Continued  from  Vol.  II,  p.  226.) 

Appropriations. 

1^ $135, 000, '89,  1965. 

1892 50, 000, '92,  2075. 

Total 185,000 

Contracts. 

1889.  J.  T.  Williams  &  Bro.,  for  construction  of  four  lock  houses,  at  a  total  of 
$12,000,  '89,  1968.  Eigenham  &  Hollenbach,  for  furnishing  dimension  stone, 
at  $8,137,  '89,  1968.  M.  A.  Sweeney  &  Bro ,  for  snag-boat  construction,  at 
$18,400,  '89,  1968. 

1890.  S.  W.  Cojlin,  for  construction  of  two  dump  scows,  at  $1,293  per  scow,  '90, 2258. 
Enirineers. 

Chief  of  Ekginekrs. 

Reports,  '89,  263;  '90,  237;  '91,  304;  '92,  290. 
Enginkkr  in  Charge. 

Maj.  D.W.  Lock  wood,  1888-'—.    Reports, '89, 1965;  '90,2255;  '93,2439;  '92,2074. 

Lieut.  W.  L.  Sibert.    Reports,  '89,  1969;  '90,  2258;  '91,  2443;  '92.  2078. 
Operations. 

1888-'89.  Repairs  to  buildings  at  Locks  1  and  2  on  Green  River;  12,000  cubic  ^rards 
material  dredged  from  lock  approaches;  plant  built  at  Lock  3,  Green  River; 
work  of  removing  fallen  lock  walls  begun:  construction  of  plant,  '89,  1969. 

1889-'90.  8  lock  houses  built;  dredging  at  look  approaches;  construction  of  new 
walls  at  Lock  No.  3  begun ;  removal  of  old  walls  at  Lock  No.  1,  Barren  River, 
'90,  2256. 

1890-91.  Repairs  to  lock,  dam,  guide  cribs,  and  abutment  at  Lock  and  Dam  No.  4, 
and  Dam  No.l ;  10,000  cubic  yards  material  dredged  from  upper  and  lower  lock 
entrances  at  Lock  No.  2;  repnirH  to  Lock  and  Dam  No.  3;  1,035  snags  cleared 
from  the  river  chaunel,  '91,  2444, 2445. 

1891-92.  Repairs  to  locks  and  dams  1,2, 3,4,  and  7;  28,716  cubic  yards  material 
dredged  at  lock  entrances j  1,080  snags,  6,000  linear  feet  of  old  crib  timber,  and 
old  cofferdam  removed ;  472  trees  cleared  f^om  the  banks,  '92,  2078, 2079. 
Projects. 

United  States  took  possession  of  improvement's  on  the  Green  and  Barren  rivers 
December  11,  1888,  and  the  repair  of  locks  and  dnms  was  begun.  In  1888 
$46,557  was  thus  expended,  and  Maj.  Lock  wood  estimated  $256,221  as  required 
for  works  of  repair  during  1890,  '89,  263, 1965. 
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O^CEFI    RITER,    KT^—Examination  fob  szxENaiON  of  slace-watsb 

MAYIGATION. 

JEngrineem. 

Chibf  OF  Enoinkbbb. 

Report,  '91,  310. 
Enginrer  in  Chargb. 
Maj .  D.  W.  Lockwood,  1891 .    Report,  '91,  2478, 2481. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  2480. 
Plans. 
By  M^.  Lock  wood,  1891,  for  improyement  of  the  river  as  far  as  Mammoth  Cave,  by 
the  coustruction  of  two  locks  and  dams,  at  an  estimated  cost  of  $361,346,  '91, 
2482. 
Sarveyis. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  diiection  of 
M%i.  Lookwood,  '91,  2481. 


GBEBlirDriGII  BATy  B.  I.— luPRoysMSNT  OF. 

Appropriations. 

1890 $2, 000, '91,  717. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '89,  56;  '91,  56;  '92,  60. 
Engineers  in  Charge. 
Maj.  W.  R.  Livermore,  1888-'92.    Reports,  '89,  650;  '91,  716L 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  623. 
Operations. 
1890-'91.  19,592  cubic  yards  material  dredged,  '91,  717. 
1891-^92.  No  operations;  project  completed,  '92,  624. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  660. 
Projects. 
By  Mi^«  Livermore,  1888,  for  improvement  of  the  entrance  to  the  bay  by  widening 
the  channel  and  giving  a  low-water  depth  of  10  feet  by  dredging;  estimated 
cost,  $2,000, '89,  651;  '91,  717;  '92,  623. 
Snrvejrs* 
Examination  ordered  by  act  of  Angnst  11, 1888.    Made,  1889,  under  diieotion  of 
Mi^.  Liyermore,  '89,  650; 


OirADAl40lTPB  BITEB,  TEX.,  removal  of  rait  oiu— Ezahota- 

TIOH  FOB. 

Chief  of  Engineers. 

Report,  '89,  207. 
Engineer  in  Cilarge. 

Maj .  O.  H.  Ernst,  1888.    Report,  '89, 1577. 

Assistant 

R.  B.  Talfor.    Report,  '89, 1579. 
Physical  Characteristics. 

Description  of  the  locality,  '89, 1579. 
Plaas. 
In  1889  Mai.  Ernst  did  not  consider  that  the  commerce  to  be  effected  Justified  sH 
expenditure  for  removal  of  the  rafts,  '89,  1578. 
Surveys. 
Examination  ordered  by  act  of  August  IL  1888.    Made,  1889,  under  direction  of 
M]^.  Emat^  '89, 1577. 
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GUIiF  PORT  HARBOB,  MISS.— Exaionation  of. 

Engineers. 

Chikf  of  Enginrers. 

Report,  '89, 193. 
Engineer  in  Charge. 
MaJ.  A.  N.  DamreU,  1888.    Report,  '89, 1400. 
Plans. 
In  1889  Mi\j.  Damrell  did  not  consider  the  improvement  of  tlie  harbor  desirable, 
'89,  1461. 
Surveys. 
Examination  ordered  by  act  of  Augnst  11, 1888.    Made,  1889,  under  direction  of 
Maj.  DamreU,  '89,  1460, 


GITBTTERS  CREEK,  AIjA.— ExuoNATiazr  OF. 

Enirtneers. 

Chief  of  Engineers. 

Report,  '91,  288. 
Engineer  in  Charge. 

Lient.  Col.  J.  W.  Barlow,  1890.    Report,  '91,  2S26. 

J.  W.  Walker.    Report,  '91,  2326. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2326. 
Plans. 
In  1890  Lieat.  Col.  Barlow  did  not  consider  the  locality  worthy  of  improrement, 
'91,  2326. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direoUon 
of  Lieat.  CoL  Barlow,  '91,  2326. 


QUTTElVBirROy  IOWA.— (See  Mississippi  Rxvxb  fbom  Sadtt  Paul  to 

Dss  Moines  Rapids.) 


Wm 


GirrAHrDOTTE  RITER,  IV.  VA.— IifPROVBMKNT  ov. 

(Continued  from  Yol.  II,  p.  227.) 

Appropriations. 

1878-'87 $12,500 

1888 2, 000,  '88. 1792, 

1890 2, 000, '90,  2277. 

1892 2, 000, '92.  2112. 

Total 18,500 

List  of  appropriations,  '92,  2112. 
Eni^ineers. 

Chief  op  Engineers. 

Reports,  '88,  228;  '89,  265;  '90,  239)  '91,  308;  '92,  294. 
Engineer  in  Charge. 

MaJ.  D.  W.  Lockwood,  1888-'—.    Reports,  '88,  1791;  '89, 1986:  '90.  2276:  '91, 
2469;  '92,2111. 

B.  F.  Thomas.    Reports,  '90,  2277;  '91,  2470;  '92,  2112. 
Operations. 

1887-'89.  No  operations  for  lack  of  funds,  '88,  1791 ;  '89,  1986. 

1889-'90.  1,197  cubic  yards  solid  rock,  1,209  cubic  yards  loose  rock,  and  300  snags, 

stumps,  and  trees  removed,  '90,  2277. 
1890-'91.  Rock  bar  removed  near  Big  Creek,  300  logs  and  a  quantity  of  loose  rook 

removed  at  mouth  of  Big  Hufl'  Creek,  '91,  2470. 
1891-'92.  424  cubic  yards  solid  and  4,280  cubic  yards  loose  rock,  347  snags  and  logs, 

and  7  drifts  removed  from  the  channel,  '92,  2113. 
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GIJTAIVDOTTC:  RITISB,  IT.  FA.— Continued. 

Projects. 

By  MiJ.  Merrilly  1878,  for  removal  of  snags,  rock,  and  other  obstrnotions;  esti- 
mated cost,  $10,000,  '75,  i,  794;  '78,  108;  '79,  1352;  '80,  196. 

By  Capt.  Post,  1884,  for  remoTal  of  snags,  rock,  and  obsfcructions  from  month  to 
Logan  Conrt-Honse,  81  miles;  also  for  purchase  and  removal  of  Roger's  and 
Peek's  mill  dams;  estimated  cost, $10,000, '84,  1753;  '89.  1986;  '92,  2111. 


HACKEIirSAGK  RITEB,  N.  J.—Subvbt  of. 

EuiPineers* 

Chief  of  Engineers. 

Reports,  '89,  93;  '91, 108. 
Enoikebrs  jn  Charge. 

Capt.  G.  MoC.  Derby,  1888.    Report,  '89,  841. 

Capt.  T.  L.  Casey,  1888.    Reports,  '89,  842 ;  '91, 1016, 1018. 

C.  S.  Kelsey.    Reports,  '89,  844;  '91, 1019. 
Physical  Characteristics* 

Description  of  the  locality,  '89,  842;  '91, 1017. 
Plans* 
By  Capt.  Casey,  1889,  for  providing  and  maintaining  a  channel  10  feet  deep  at  mean 
low  water,  and  from  200  to  1^  feet  wide  from  the  mouth  to  Turnpike  Bridge 
at  Hackensack :  estimated  cost,  $60,114 ;  or,  for  a  modified  improvement,  dredg- 
ing a  channel  8  feet  deep  at  mean  low  water  and  from  200  feet  wide  from  the 
mouth  to  Turnpike  Bridge;  estimated  cost,  $22,308,  '89,  845. 
Surveys* 
Surrey  ordered  by  act  of  August  11, 1888.    Made^  1889.  under  direction  of  Capt. 

Casey,  '89,  842;  '91, 1018. 
Maps. 
'89,  844. 


BL4MPT01V  GREEK  AND  BAB,  FA*— Impboyxioemt  or* 

(Continued  from  Vol.  11,  p.  228.) 


Appropriations* 

1878-75 


.  $12,000 
1890 10,000,  '91,  1297. 

Total 22,000 

Contracts* 

1891.  Atlas  Dredging  Company,  for  dredging,  at  11  cents  per  oubio  yard,  '91, 1298. 
Enirineers* 
Chief  of  Engineers. 

Reports, '89,  120;  '91, 148;  '92,  150. 
Enoineebs  in  Charge. 
Capt.  G.  J.  Fiebeger,  1888^2.    Beports,  '89,  974;  '91, 1297. 
Lieut.  E.  Burr,  1®2-'— .    Report,  '92,  1089. 
Assistant. 
T.  T.  George.    Report,  '89,  975. 
Operations* 

1891-'92.  84,821  cubic  yards  material  dredged,  '92, 1090. 
Pliysical  Characteristics* 

Description  of  the  locality,  '89,  976. 
Projects* 
By  Lieut.  Fiebeger,  1888,  for  a  channel  200  feet  wide  and  9  feet  deep  at  mean  low 
water  from  the  mouth  of  the  creek  to  Hampton  Bridge ;  also  a  channel  of  tiie 
same  depth  through  the  bar,  with  a  width  of  200  feet  at  the  mouth  of  the  creek 
and  300  feet  at  the  turning  buoy ;  estimated  cost,  $10,000,  '89,  975. 
Surveys* 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Fiebeger,  '89,  975. 
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HAMPTON  RITER,  IV.  H.~£xamination  of. 

Eni^lneers. 

Ghikf  of  Engineers. 

Report,  '89,  31. 
Engineer  in  Charge. 
Lieut.  Col.  J.  A.  Smitb,  1888.    Report,  *89,  549. 
Physical  Characteristics. 

Description  of  the  locality,  *89,  550. 
Plans. 
In  1888  Lieut.  Col.  Smith  did  not  consider  the  locality  as  worthy  of  improyement. 
*89.  550. 
Surveys. 
Examination  ordered  by  act  of  August  11^  1888.    Made,  1888,  under  direction  of 
Lieut.  CoL  Smith,  '89,  549. 


HARBOR  MOORINOS  at   Fort  Ross,  Fisks  Hill,  Fish  Rocl£, 
Shelter  Cove,  'JTrinidail,  etc.,  Cal«~ExABUNATiON  fob. 

Eoirineers. 

Chief  of  Engineers. 

Report,  '89.  353. 
Engineer  in  Charge. 
M^.  W.  H.  Heuer,  1888.    Report,  '89,  2498. 
Physical  Characteristics. 

Description  of  the  localities,  '89,  2498. 
Plans. 
After  examination  of  the  localities,  Meg.  Heuer  reported,  in  1889,  that  he  did  not 
consider  the  desired  improvement  a  necessity,  '89,  2498. 
Sarve^rs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
M%j.  Heuer,  '89,  2498. 


HARBOR  OF  REFUGE  AT  FRONTBERO,  If.  T.— (See  Frontbbro.) 


HARBOR  OF  REFITOE,  PORTAGE  LAKE  ANB  UUKE  SUPE- 
RIOR SHIP  CAIVAIi.— (See  Portage  Lake  and  Lake  Superior  Ship 
Canal.) 


HARBOR  OF  REFUGE  AT  SANBT  BAT,  CAPE  ABIN,  9IASS.- 

(See  Sandy  Bay,  Mass.) 


HARIiEH  RIVER,  N.  T.—Improyement  or. 

(Continued  from  Vol.  II,  p.  229.) 

Appropriations. 

1874r-79 $410,000 

1888 70, 000, '88,  601. 

1890 250, 000, '90,  712. 

1892 175, 000, '92,  786. 

Total 905,000 

List  of  appropriations,  '88,  601 ;  *91,  894. 
Contracts. 

1888.  J.  Satterlee,  for  excavation  above  and  below  mean  low  water,  at  98  cents  and 
$1.13  per  cubic  yard,  respectively,  '88,  602.  £.  L.  Richardson,  for  timber,  '88| 
602.    J.  Temines,  for  drift  bolts,  '88,  602. 

1889.  J.  Satterlee^  for  dredging,  at  40  cents  per  cubic  yard,  '89,  772. 
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HABIiEM  BITEB,  N.  T.— ContinuecL 

Ennrineenu 

Chiej*  of  Ekoinebrs. 

Reports,  '88,  59;  '89,  74;  '90,  66;  '91,  84;  '92,  88. 
Engineers  in  Charge. 
Lient.  Col.  W.  MoFarland,  1885-'89.    Report,  '88,  598. 

Lieut.  Col.  G.  L.  Gilleepie,  1889-^—.    Reports,  '89, 767 ;  '90, 705 ;  '91, 886 ;  '92, 778. 
Operations. 

1887-^88.  43,488  cnbio  yards  material  dredged,  '88,  600.    Experimental  crib  con- 

stmcted,  '88,  601.  * 

1888-^89.  152,973  cnbio  yards  material  dredged ;  99  feet  crib  work  built,  and  1,929 

cubic  yards  stone  filling  placed.  '89,  769,  770. 
1889-^90.  264,512  cnbio  yards  material  dredged,  '90,  707. 

1890-'91.  116,076  cubic  yards  material  dredged  and  2,487  cubic  yards  rock  exca- 
vated from  tbe  channel,  '91,  891. 
1891-92.  40,063  cubic  yards  rock  excavated  and  241,730  cnbio  yards  material 
dredged  from  the  channel;  1,152  cubic  yards  dry  stone  wall  and  2,095  cnbio 
yards  wall  laid  in  mortar  built ;  100  linear  feet  of  crib- work  revetment  and  90 
feet  of  pile- work  revetment  built,  '92,  784. 
Obstructions. 

Bridges  in  Harlem  River,  '91,  889;  '92,  780; 
Physical  Characteristics. 
Description  of  the  river,  '88,  598;  '92,  784,  785. 

Projects. 

By  Col.  Newton,  1875,  for  a  channel  15  feet  deep  at  mean  low  water  from  Randalls 
Island,  by  way  of  Spuj'ten  Buyvil  Creek,  to  tbe  Hudson  River,  including  the 
removal  of  rock  obstructions  around  piers  of  High  Bridge,  excavation  of  canal 
prism,  dredging,  and  revetment,  the  width  of  the  channel  to  be  400  feet,  except 
through  Dyckmans  Meadows,  where  it  is  reduced  to  350  feet;  estimated  cost, 
$2,100,000,  '75,  ii,  236,  237;  '84,  705;  '85,  676.  For  the  improvement  of  Har- 
lem River  between  this  proposed  channel  and  its  mouth,  $600,000,  '75,  ii,  237; 
'85,  676.  Aggregate  estimated  cost  of  entire  improvement,  $2,700,000.  '75,  ii, 
237;  '85,  676;  '86,  674;  '87,  668. 

History  of  project,  '87, 666. 


IIARRISE€KET  BITER,  IKE.— Improvement  ov,^ 

(Continued  from  Vol.  II,  p.  230.) 

Appropriations. 

im $10,000,  '91,595. 

1892 16, 000, '92,  517. 

Total 26,000 

Chief  of  Engineers. 

Reports,  '89,  31;  '91,  26;  '92,  81. 
Engineers  in  Charge. 
Lieut.  Col.  J .  A.  Smith,  1889-^92.    Reports,  '89, 550 ;  '91, 594. 
Lieut.  Col.  P.  C.  Mains,  1892-'—.    Report,  '92,  516. 
Operations. 
1889-'92.  No  operations;  expenditure  postponed  to  await  appropriation  of  sn.'^i- 
cient  funds  for  the  accomplishment  of  the  work,  '92,  517. 
Pliysical  Characteristics. 

Description  of  the  locality,  '89,  551. 
Projects. 
By  Lieut.  Col.  Smith,  1889,  for  improvement  of  the  harbor  entrance  by  exoaration 
of  a  channel  60  feet  wide  and  14  feet  deep  at  moan  low  water,  and  construction 
of  wing  dams;  estimated  cost,  $36,000,  '89,  551;  '92,  516. 
Snrvejrs.     . 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Lieut.  Col.  Smith,  '89,  550. 


WEMAj  OATEy  nr.  Y.— (See  East  Rivbr^  N.  T.) 
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HIAWASSEE  RIVER,  TENN.— Improvsmknt  of. 

(Continued  from  Vol.  II,  p.  232.) 

A  ppropriatioos* 

1876-'87 $34,000 

1888 1,000,  '88,  1606. 

1890 1, 500, '90,  2131. 

Total 86,600 

List  of  appropriations,  '89,  1834;  '91,  2260.  « 

Enirineers* 

Chief  of  Enoinkers. 

Reports,  '88.  209;  '89.  244;  '90,  220;  '91,  280;  '92,  267. 
Engineers  in  Charge. 
Lient.  Col.  J.  W.  Barlow,  1886-'92.     Reports,  '88, 1605;  '89,  1833;  '90,  2130;  '91, 

2259. 
Lieut.  Col.  H.  M.  Robert,  1892-'--.    Report,  '92,  1920. 
Operations. 
1887-'89.  No  operations,  '88,  1605;  '89,  1834. 
1889-'90.  476  logs  and  snags  removed  from  the  channel,  and  955  trees  out  from  the 

banks,  '90.  2130. 
1890-'91.  No  operations,  '91,  2260. 

1891-92.  65  oTorhanging  trees  cleared  from  the  banks,  and  repairs  made  to  plant, 
'92,  1921. 
Projects. 
By  Lieut.  Col.  Mcli'arland,  1874,  for  a  channel  40  feet  wide  and  2  feet  deep  at  low 
water  from  mouth  to  Savannah,  fur  a  distance  of  33  miles;  estimated  cost, 
$20,000,  '75,  i,  810, 813.  Reestimate,  $30,000,  '78, 762 ;  '79,  140, 1269.  Increased 
by  Mai.  King,  in  1882,  to  $34,000,  '82, 1848 ;  and  in  1885  to  $36,500,  '85, 1764 :  '87, 
1755 ;^91,  2S6I;  '92, 1920. 


HINGHAM  HABBOB,  ISASS.— Improybbibnt  of. 

'  (Continued  from  YoL  II,  p.  233.) 

Appropriations. 

18§6-'87 $6,000 

1888 5, 000, '88,  467. 

1890 5, 000, '90,  507. 

1892 3, 000, '92.  586. 

Total 19,000 

Contracts. 

1888.  G.  W.  Townsend,  for  rock  removal,  at  $25  per  onbio  yard,  and  removal  of  loose 

overlying  material,  at  $9  per  cubic  yard,  '89,  582. 
1890.  A.  R.  Wright,  for  dredging,  at  18  cents  per  cubic  yard,  '91.  668. 
£ng:ineers. 
Chief  of  Engineers. 

Reports, '88,  29;  '89,  39;  '90,  34;  '91,  42;  '92,  48. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1887-'89.    Report,  '88,  456. 

Lieut.  Col.  8. M. Mansfield,  1889-'—.    Reports,  '89,580;  '90,506;  '91,656;  '92,586. 
Operations. 
1887-'88.  No  operations,  '88,  456. 
1888-'89.  80  cubic  yards  rock  removed,  '89,  581.  ' 
1889-^90.  93  cubic  yards  rock  removed.  '90,  507. 
1890-'91.  20,400  cubic  yards  material  dredged,  '91,  666. 
1891-'92.  No  operations,  '92,  586. 
Projects. 
The  original  project  of  1874  provided  for  an  improved  channel  on  the  east  side  of 
Sailors  Island,  past  the  west  side  of  Beacon  to  the  Hingbam  Wharf,  100  feet 
wide  and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000.    This 
project  was  modified  January  20,  1885,  when  it  was  proposed  to  deepen  the 
improved  channel  to  10  feet  at  mean  low  water,  and  to  remove  a  mid-channel 
ledge  lying  between  Chandlers  and  Ragged  islands,  measuring  128  cubic  yards, 
at  a  total  cost  of  $18,700,  '88,  457. 
Surveys. 
Maps. 
'88,  456. 
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Enirlneers. 

CHIXF  of  EN01NXEB8. 

Report,  '89,  174. 

EKGDnSKR  IN  CHARaE. 

Capt.  W.  M.  Black,  1888.    Report, '89, 1353. 

A88I  BTA.NT* 

Lieut.  D.'  D.  Gaillard.    Report,  '89,  ^354. 
Physical  Characteristics. 

DeecriptioD  of  the  locality,  '89, 1354. 
Plans. 
In  1889  Capt.  Black  considered  the  existing  transportation  facilities  sni&oient  for 
the  commerce  of  the  locality,  and  did  not  recommend  any  works  of  improve- 
ment, '89,  1353. 
SarvcTs. 
Examination  ordered  by  act  of  Angnst  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Black,  '89, 1353. 


HOSPITAIj  point,  VA.— ExAMiNATioir  or. 

Eni^neers. 

Chief  of  Engineers. 

Report,  '89,  120. 
Engineer  in  Charge. 
Lient.  G.  J.  Fiebeger,  1888.    Report,  '89,  964. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  964. 
Plans. 

In  1889  Col.  Craighill  did  not  consider  the  locality  worthy  of  improvement,  '89, 968. 
Sarvejrs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Lient.  Fiebeger,  '89,  964. 


HO VS ATONIC  RITER,  CONN.— Improvement  or. 

(Continned  from  Vol.  II,  p.  235.) 
Appropriations. 

1870-'87 $73,500 

1888 35, 000, '88.  552. 

1890 35, 000, '90,  684. 

1892 20, 000, '92,  683. 

Total 163,500 

List  of  appropriations,  '88^  553;  '90,  634;  '91,  776. 
Contracts. 

1889.  R.  Parrott,  for  hire  of  dredging  plant,  at  $8.50  per  hour,  '89,  692.    Wm.  H. 
Morton,  for  riprap  granite,  at  $1.49  per  ton,  '89,  692. 

1890.  Brown  &  Fleming,  for  breakwater  extension,  at  a  total  of  $26,600,  '91,  777. 
R.  Parrott,  for  hire  of  dredging  plant,  at  $16  per  hour,  '91,  777. 

Enifinecrs. 
Chief  op  Enoinebrs. 

Reports,  '88,  50;  '89,  62;  '90,  56;  '91,  69;  '92,  73. 
Enoikkbr  in  Charob. 
Col.  D.  C.  Houston,  188&-'— .    Reports,  '88,  551, 554;  '89,  688;  '90,  631;  '91,  773; 
'92,  680. 
Operations. 
1887-'88.  Removal  of  Drews  Rock  and  Jetty  completed  to  a  depth  of  7  feet  mean 

low  water ;  tidal  observations  taken,  '88,  532. 
1888^89.  No  operations,  '89,  690. 
188&-'90.  5,063  tons  of  granite  riprap  delivered  in  breakwater;  35,674  cubic  yards 

.    material  dredged,  '90,  633, 634. 
1890-'91.  7,443  tons  of  stone  delivered  in  the  breakwater,  completing  2,090  linear 

feet;  2,176  cnbic  yards  material  dredged,  '91,  775. 
1891-^92.  17,150  tons  riprap  granite  placed  in  the  breakwater,  extending  the  same 
1,282  feet;  13,613  cubic  yards  material  dredged,  '92,  682. 
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HOVSA TONIC  BITER,  CONN.— Oontinned. 

Pliysical  Characteristics* . 

Description  of  the  river,  '88,  561. 
Projects. 

In  1871  Mivj.  G.  K.  Warren  proposed  the  formation  of  a  channel  100  feet  wide  and  7 
feet  deep  from  Derby  to  Long  Island  Sound,  by  dredging  and  the  construction 
of  jetties;  also  the  formation  and  protection  of  a  dredged  channel  at  the 
mouth  by  a  breakwater  from  Milford  Beach:  estimated  cost,  $404,961/71, 
781,783,786;  '86,  642;  '87,  606. 

In  1879  Maj.  Barlow  proposed  a  riprap  jetty  in  place  of  the  previously  proposed 
breakwater,  '79,  345;  '87,  607. 

In  1884,  after  an  aggregate  appropriation  of  $71,200,  Lieut.  Col.  McFarland  proposed 
the  removal  of  Drews  Kock  and  the  construction  of  the  riprap  jetty  as  per 
previous  projects;  estimated  cost,  $30,000, '87,  607. 

By  Col.  Houston,  1887,  for  the  extension  of  a  riprap  breakwater  from  Milford  Beaoh 
to  the  12-foot  curve  of  depth,  and  the  dredging  of  a  channel  7  feet  deep  and 
200  feet  wide  through  the  bar  at  the  mouth  of  the  river,  and  thence  to  Derby 
a  channel  100  feet  wide;  estimated  cost,  $202,000,  '87,  608;  '91,  774;  '92,  681. 


HCDSON  HARBOR,  1¥IS.— Examination  ov. 

Enipineers» 

Chief  of  Engineers. 

Report,  '91,  274,  2218. 
Engineer  in  Charge. 
Maj.  W.  A.  Jones,  1891.    Report,  '91,  2219. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2219. 
Plans. 

In  1891  Maj.  Jones  did  not  consider  the  locality  worthy  of  improvement,  *91, 2220. 
Sarve}^s. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Maj.  Jones,  '91,  2221. 


HUDSON  RIVBRy  N«  IT.,  between  New  Baltimore  and  Tro^.- 

Improvement  of. 

(Continued  from  Vol.  II,  p.  236.) 

Appropriations. 

1834-'87 $1,473,538 

1888 75, 000, '88,  593. 

1890 150, 000, '90,  696. 

1892 187, 500, '92.  746. 

Total 1,886.038 

List  of  appropriations, '88,  593;  '90,  696;  '91,  873. 
Commerce. 

Estimated  annual  valuation  of,  '89,  759. 

Amount  and  value  of  the  commerce  of  the  Hudson  River,  '90,  698;  '92,  761. 
Contracts. 

1890.  Wm.  Fuller  «&  Sons,  for  pine  piles,  at  11}  cents  per  linear  foot ;  round  timber, 
at  7}  cents  per  linear  foot;  square  timber,  at  $39  per  M  feet,  B.  M. ;  for  spike 
and  wire,  at  3}  cents  per  pound;  for  rubble  stone,  at  94  cents  per  cubic  yard, 
and  larfi;e  stone,  at  $1.28  per  cubic  yard,  '90,  698. 

1891.  Wm.  Fuller  &,  Sons,  for  dike  construction  and  repair,  at  a  total  of  $36,054, 
'91, 876.  P.  W.  Myers,  for  dredging,  at  14|  cents  per  cubic  yard ;  E.  M.  Payne, 
for  dredging,  at  17|  cents,  11$  cents,  and  21.9  cents  per  cubic  yard,  '91,  869. 

Engineers. 
Chief  of  Enoineerb. 

Reports, '88,  57;  '89,  71;  '90,  63,332;  '91,  81;  '92,  84,751. 
Board  of  Engineers. 
Harbor-line  Board  convened,  March  18, 1890,  by  S.  O.  No.  49,  at  New  York  City,  to 
examine  and  report  upon  location  of  harbor  lines  in  the  Hudson  River  irom 
Troy  to  New  Baltimore.    Report,  '90,  770,  772.     (Cols.  Abbot,  Craighill,  and 
Comstock,  and  Lieut.  Col.  Gillespie. ) 
Conveued  at  New  York,  October  1, 1891,  by  S.  O.  No.  66,  to  report  upon  improvement 
of  the  Hudson  River.    Report,  '92,  752.    (Lieut.  Col.  Gillespie  and  M%j8.  Stick- 
ney  and  Raymond.) 
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HUDSOM  RITER,  If.  Y^  between  New  Baltfmore  and  Troy- 
Continued. 

£  nirlneers— Continued. 

ENGINEBRS  IK  CfiAROE. 

Lieut.  Col.  W.  MoFarland,  1885-'89.    Report,  *88,  588. 

Lieut.  Col.  G.  L.  GiUeepie,  1889-'—.     Reports, '89,  756;  '90,  688,766,  768;  '91, 
864;  '92,734. 
Obstmctlons. 

Complaints  by  Albany  State  Board  of  Pilots  as  to  illegal  dumping  in  the  river, 

•90,  690, 770. 
List  of  bridges  across  the  Hudson  Riyer,  '90,  692;  '91,  867;  '92,  737. 
Operations. 

1887-'88.  Repairs  to  west  dike,  New  Baltimore,  and  middle  dike  at  Coeymans, 
'88  590. 

1888-'89.  No  operations,  '89,  758. 

1889-'90.  23,582  cubic  yards  stone  used  in  repair  of  dikes,  '90,  694. 

1890-'91.  18,112  oubic  yards  stone  used  in  dike  construction  and  repair;  65,000  oubio 
yards  material  dredged,  '91,  870, 871. 

1891-'92.  Mulls  Plaat  Dike  extended  800  feet;  Mulls  Dike  extended  2,535  feet; 
Nine  Mile  Tree  Dike  completed  to  a  length  of  1,735  feet;  5,600  cubic  yards 
stone,  5,213  linear  feet  pine  piling,  and  6,974  feet,  B.  M.,  of  square  timber  used 
in  repairs  to  existing  dikes;  52,327  cubic  yards  material  dredged  at  Mulls  Cross 
Over,  Kellogg,  Weslington,  Overslangh, New  Baltimore,  and  sStone  Light  bars; 
1,372  cubic  yards  rock  removed  at  Dettinger  and  Overslaugh  Rocks,  '92, 739, 743. 
Pbynical  Characteristics. 

Draiuage  area  of  the  Hudson  River;  greatest,  least,  and  average  rainfall  from  1827 
to  1890;  mean  rise  and  fall  of  tides  at  various  points  along  the  river;  eleva- 
tion of  mean  tide  at  Albany  above  that  of  the  Atlantic  Ocean ;  heights  of 
greatest  known  freshets  above  plane  of  mean  low  water  at  Albany,  '90,  691 ; 
%1,866. 
Projects. 

The  original  and  revised  projects,  under  which  the  present  works  for  the  improve- 
ment of  the  river  are  conducted,  were  proposed  by  Col.  Newton  in  1866  and 
1867,  and  provide  for  securing  a  navigable  channel  11  feet  deep  at  mean  low 
water  from  New  Baltimore  up  to  Albany,  and  9  feet  deep  at  mean  low  water 
from  Albany  up  to  Troy.  This  project  in  detail  is  as  follows:  First,  a  system 
of  longitudinal  dikes  to  confine  the  current  sutticieutly  to  allow  the  ebb  and 
flow  of  the  tidal  current  to  keep  the  channel  clear;  these  dikes  to  be  brought 
gradually  nearer  together  from  New  Baltimore  toward  Troy ;  second,  dredging 
where  necessary ;  third,  keeping  the  side  reservoirs  open  to  the  passage  of  tidal 
currents,  by  gaps  at  their  lower  extremities,  in  order  to  increase  the  tidal  flow; 
fourth,  constructing  dikes  of  timber  and  stone.  The  original  estimated  cost  of 
this  improvement  was  $862,297.75 ;  this  estimate  was  increased  several  times  at 
later  periods,  to  take  account  of  expenditures  for  repairs  and  for  work  done 
not  included  in  previous  estimates;  it  was  revised  in  1867  to  $984,304.47, '68, 
718,  719;  '87,  667.  Increased  in  1882,  to  cover  repairs,  by  $78,000, '82,  643; 
•86, 667.  Forremoval  of  rock,  1884,  by Capt.  Mercnr,  $16,000,  '84, 696.  Increas- 
ing the  estimated  cost  to  $1,078,304.47,  '86,  667;  '87,  651,656. 

From  18B4  to  1886,  inclusive,  $1,053,538  was  appropriated. 

In  1887  Lieut.  Col.  McFarland  considered  that  $255,000  would  yet  be  required  to 
complete  the  permanent  works  and  make  needed  repairs  to  existing  dikes,  '87, 
653, 655, 656. 

In  1889  this  estimate  was  increased  to  $295,000  over  and  above  prior  appropriations, 
•89,  760. 

By  Board  of  Engineers,  1891,  for  excavation  of  a  channel  12  feet  deep  and  400  feet 
wide  from  Coxsackie  to  the  foot  of  Broadway,  Troy,  and  thence  12  feet  deep 
and  300  feet  wide  to  the  State  Dam  at  Troy;  estimated  cost,  $2,447,906.56,  '92, 
752, 759.  . 


HITDSON   BIFEB,   If.   F.,   between   New  Baltimore  and  Cox- 
sackie.-—Survey  or. 

Engineers. 

Chief  of  Engineers. 
Keport,  '88,  68. 

EKGINERnR  IN  CiTARGE. 

Lieut. Col.  W.  MtKarland,  1887.    Report,  '88,  640. 
Lieut.  Col.  G.  L.  Gillespie,  18^8.    Reports,  '88,  641 ;  '91,  864. 
Assistant. 
M.  Kingsley.    Report,  '88,  642. 
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HUDSOIV  BIVER,  IV.  T.,  between   New  Baltimore   and  Cox- 

sackle — Continued. 

Physical  Characteristics. 

Description  of  the  river,  '88,  640.  , 

Projects. 
Inasmuch  as  a  sufBoient  depth  already  exists  between  New  Baltimore  and  Gox- 
sackie.  Lieut.  Col.  Gillespie  did  not  consider  further  improvement  necessary, 
'88.  642. 
Surveys. 
Ordered  by  act  of  Augast  5, 1886.    Made,  1888|  under  direction  of  Lieut.  Col. 

Gillespie,  '88,  641. 
Maps. 
'88,  642. 


HITI^LS  CRCEKy  VA.— Exabokation  ov. 

(Continued  from  Vol.  II,  p.  239.) 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '89, 134. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1888.    Report,  '89,  1025. 
Piiysical  Characteristics. 

Description  of  the  locality,  '89, 1026. 
Plans. 
In  1888  Mr.  S.  T.  Abert  did  not  consider  Hulls  Creek  as  worthy  of  iraproyement,  '89, 
1027. 
Snrvevs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direotion  of 
Mr.  S.  T.  Abert,  '89, 1025. 


HIJinBOIiBT  HARBOR  AND  BAT,  €AL«— Ihprovibmsnt  or. 

(Continued  from  Vol.  II,  p.  239.) 

A  ppropriations. 

1881-'87 $217,500 

1888 125, 000, '88,  2135. 

1890 80,000,  '90,  2921. 

1892 150, 000, '92,  2659. 

Total 572,500 

List  of  appropriations,  *92.  2658. 
Commerce. 

Freight  and  passenger  travel  to  be  influenced  by  improvement,  '91,  8124. 
Contracts. 
1888.  American  Bridge  and  Building  Company,  for  training-wall  construction,  at 

$171,350,  '89,  2490. 
1891.  Simpson  &,  Brown,  for  jetty  construction,  at  a  total  of  $157,950,  '91,  3121. 
Enipineers. 
Chief  of  Engineers. 

Reports,  '88,  296;  '89,  351;  '90,  316;  '91,  397,427;  '92,  373. 
Board  of  Engineers. 
Convened  at  San  Francisco,  March  13, 1891,  by  S.  O.  No.  72,  to  consider  and  report 
upon  project  for  iinprovempnt  of  Humboldt  Bay.     Report,  '91,  3129.     (Col. 
Mendell,  Lieut.  Col.  Benyaurd,  and  Maj.  Heuer.) 
.Convened  at  San  Francisco,  June  8, 1891,  by  S.  O.  No.  55,  to  report  upon  establish- 
ment of  harbor  lines  in  Humboldt  Bay.    Report,  '91,  3141.     (Col.  Mendell, 
Lieut.  Col.  Benyaurd,  and  Maj.  Heuer.) 
Engineer  in  Charge. 
Maj.  W.  H.  Heuer,  1888-'—.     Reports,  '88,  2135;  '89,  2490;  '90,  2918;  '91,  3120, 
3138,3140;  '92,2656. 
Operations. 
1887-'88.  No  operations,  '88,  2135. 
1888-^89.  1,152  linear  feet  shore  protection  built,  containing  1,672  cubic  yards  brush 

and  2,748  rons  rook,  '89,  2491. 
1889-^90.  24,512  tons  rock  and  14,669  cubic  yards  brush  delivered  in  the  Jetty,  and 
2,767  linear  feet  of  pier  built,  '90,  2919. 
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HUMBOLDT  HARBOR  AND  BAY,  €AI..— Continued. 

Operations — Continaed. 

ISdO-'Ol.  8,168  tons  of  rock  placed  in  the  jetty ;  wharf  and  approaches  hnilt  on 
north  spit,  '91, 3122. 

1891-^92.  300  linear  feet  of  brush  and  stone  shore  protection  built  at  north  spit; 
8,777  cubic  yards  brush  mattress  and  15,930  tons  stone  placed  in  north  jetty; 
4,759  cubic  yards  brush  mattress  and  30,778  tons  stone  placed  in  south  jetty; 
1,486  linear  feet  track  way  laid  in  stone,  and  tresUe  and  track  over  the  water 
extended  1,480  feet,  '92,  2658. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3129. 
Projects. 

By  Lieut.  Col.  Mendell,  1881,  for  securing,  by  dredging,  a  channel  13  feet  deep  and 
200  feet  wide  to  the  upper  end  of  Eureka  Wharves,  with  channel  100  feet 
wide  and  10  feet  deep  to  ^cata  and  Hookton ;  estimated  cost,  $135,2^,  '81, 2480, 
2488. 

In  1882,  after  the  appropriation  of  $80,000,  Lieut.  Col.  Mendell  proposed  to  obtain 
an  increased  depth  of  channel  across  the  outer  bar  by  a  training  wall  about 
6,000  feet  long  from  the  south  spit,  running  in  a  northerly  direction ;  estimated 
cost,  $600,000,  '83,  1991.  Approved  by  the  Board  of  Engineers  of  1882,  '83, 
1992 ;  '87,  2447. 

In  1890  the  existing  project  was  modified  to  embrace  shore-protection  work  on  the 
north  spit,  and  the  construction  of  a  jetty  starting  from  there  and  running 
seaward  nearly  parallel  to  the  jetty  on  the  south  spit,  both  jetties  to  extend 
out  to  the  18-foot  contour,  and  be  raised  to  the  plane  of  high  water;  estimated 
cost  of  completing  project^  $1,715,115,  '91,  3121;  '92,  2658. 
Surveys. 

Maps. 
'91,  3122, 8181. 


HUNTIIf O  CBEEK,  TA.— Examikatioh  OF. 

(Continued  from  YoL  II,  p.  240.) 

Enifineers. 

Chibv  of  Enqtnkkrs. 

Report,  '89,  134. 
Enoinkeb  in  Charqe. 
8.  T.  Abort,  U.  S.  agent,  1888.    Beport,  '89, 1028. 
Plans. 
In  1888  Mr.  8.  T.  Abort  did  not  consider  that  existing  commercial  necessities  war- 
ranted the  improvement  of  Hunting  Creek,  '89,  1028. 
Snrvejrs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Mr.  S.  T.  Abort,  '89,  1028. 


HUNTIlVOBOIir  HARBOR,  N.  T.--lHPRoyxBncNT  or. 

(Continued  from  Vol.  II,  p.  241.) 

roprlaUons. 

lrfy^87 $22,500 

1890 10, 000,  '91,  819. 

1892 5, 000,  '92,  719. 


^Mi 


Total 37,500 

Contracts. 

C.  &  H.  E.  Du  Bois,  for  dredging,  at  15.9  cents  per  cubic  yard,  *91, 819. 
Sni^neers. 

Chief  of  Ekginrrhs. 

Reports,  '91,  76;  '92,  81. 
Enoinser  in  Charge. 
Col.  D.  C.  Houston,  1890-'—.    Reports,  '91,  817;  92,  717. 
Operations. 

1891-'92.  55,137  cubic  yards  material  dredged,  '92,  718. 
Projects. 
By  Col.  McFarland,  1885,  for  the  formation  of  a  dredged  channel  100  feet  wide  and 
8  feet  deep  at  low  water  on  the  bar,  the  widening  of  the  channel  near  the 
wharves,  and  the  protection  of  the  chauuel  by  a  pile  revetment  1,400  feet  long; 
estimated  cost,  $32,000, '85,  705;  '91,  817;  '92.  718. 
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HVBOlll  HARBOR,  OHIO.— Improvbmbut  or. 

(Continaed  from  Vol.  II,  p.  241.) 

Appropriations. 

1826-W $117,273.71 

1888 6, 000. 00, '88,  1998. 

1890 16, 000. 00, '90,  2778. 

1892 15,000.00/92,2499. 

Total 154,273.71 

List  of  appropriations,  '92,  2499. 
Contracts* 

1889.  Stang  &,  Kerr,  for  pier  repair,  at  a  total  of  $4,685.20,  '89,  2315.    W.  8t.  John 
A.  Son,  for  dredging,  at  28  cents  per  oubio  yard,  '89,  2313. 

1890.  J.  Stang,  for  repairs  to  piers,  at  a  total  of  $5,270,  '91,  2845.    Carkin,  Stickney 
A  Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  2847. 

Engineers. 
Chief  of  Enoinrers. 

Reports,  '88,  272;  '89,  324;  '90,  293;  '91,  367;  '92,  347. 
Enqineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88,  1997 ;  '89,  2313;  '90.  2772:  '91.  2843. 
Lient.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2498. 
Operations* 
1887-'88.  No  operations,  '88,  1997. 
1888-'89.  Pier  repair  nnder  contract  begun ;  1,366  cnbio  yards  material  dredged, 

*89  2313. 
1889-'9d.  Pier  repair  continued,  '90,  2772. 
1890~'91.  8,092  cubic  yards  material  dredged ;  repairs  to  piers  and  extension  of  west 

pier,  '91,  2844. 
1891-^.  West  pier  extended  120  feet;  minor  repairs  to  superstructure  of  old  piers, 
'92, 2499. 
Projects. 
The  project  adopted  in  1826  and  modified  in  1871  proposed  the  extension  of  2  par- 
allel piers  140  feut  apart,  the  object  being  to  afford  a  channel  of  entrance  not 
less  than  14  feet  deep,  '80,  2127:  '85,  332.    Between  1826  and  1880  $101,273.71 
had  been  appropriated,  '80,  2121. 
In  1879  Maj.  Wilson  proposed  rebuilding  the  superstructure  to  both  piers  and  recon- 
struction of  a  short  breakwater  at  the  shore  end  of  the  west  pier;  estimated 
cost,  $25,000,  '79,  1686;  '80,  2121.    Increased  in  1885  by  $6,500,  '85,  2220;  '87, 
2308. 
By  Maj.  Overman,  1890,  to  secure  a  17-foot  channel  depth  by  extension  of  piers  to 
the  17-foot  curve  in  the  lake :  estimated  cost  of  extension,  with  necessary  dredg- 
ing, $40,000,  '90,  2773;  '92,  2498. 
Surveys. 
Maps. 
'91,2845. 


HURON  (liAKE),  Harbor  of  Refafre  on*— (See  Sand  Beaoh,  Laxb 

HUEON.) 


HFANNIS  HARBOR  BREAKITATER,  MASS.— Impboybment  of. 

(Continued  from  Vol.  II,  p.  242.) 

Appropriations. 

1827-^87 $133,431.82 

1888 10,000.00/88,485. 

1890 8, 000. 00, '90,  553. 

1892 6, 000. 00, '92,  599. 

Total 157,431.82 

Eiipitieers* 

ClilKl'"  OF  ENGINEKRS. 

Keports,  '88,  33;  '89,  44:  '90,  38;  '91,  48;  '92,  63. 
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HYAHTNIS  HARBOR  BREAKWATER,  MASS.— Continaed. 

Engineers— Con  tinaed. 
Enginreks  in  Charge. 
M^.  W.  R.  LiTermore.  1887-'92.    Reports,  '88,  484:  '89,  606:  '90,  662:  '91,  694. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  598. 
Operations. 

1887-'88.  21,389  cubic  yards  material  dredged,  '88,  484. 
1888-'89.  No  operations,  '89,  606. 

1889-'90.  Dre<lgiug  began  in  the  15i-foot  area,  '90,  552. 
1890-'91.  22,100  cubic  yards  material  dredged,  '91,  694. 
1891-'92.  6,360  cubic  yards  material  dredged,  '92,  598. 
Projects. 
The  original  project  was  for  a  breakwater  of  riprap  stone  1,170  feet  in  length, 
covering  an  anchorage  area  of  about  175  acres  and  having  an  entrance  depth 
of  15  feet.    This  was  commenced  in  1827  and  completed  in  1838,  at  a  cost  of 
$70,931,  '80.  366;  '86,  586,  619. 
By  MaJ.  Warren,  1873,  for  increasing  width  of  base  of  breakwater  and  otherwise 

strengthening  it;  estimated  cost,  $25,000,  '73,  86,  948,  949. 
By  Lieut.  Col.  Elliot,  1885,  for  increasing  the  depth  of  the  anchorage  area  within 
the  harbor;  estimated  cost,  $45,743.20,  '85,  621;  '86,  586;  '87,  532;  '92,  596. 


IliliOrOIS  RIVER,  II^I..— iMPRovEioEirr  of. 

(Continued  from  Vol.  II,  p.  245.) 

Appropriations. 

1852-'87 $1,366,650 

1888 200, 000, '88,  1891. 

1890 200, 000, '90,  2410. 

1892 100, 000, '92,  2259. 

Total 1,866,650 

Commerce. 

Commercial  advantages  of  a  waterway  between  the  Great  Lakes  and  the  Missis- 
sippi River,  '90,  2454. 

List  of  merchant  steamboats  navigating  the  Mississippi  and  its  tributaries,  with 
drafts  from  7  to  9  feet  and  less,  '90,  2538,  2540. 

Lockages  and  tonnage  passing  La  Orange  Lock  for  1892,  '92,  2296,  2297. 
Contracts. 

1891.  Sanger  &  Moody,  for  furnishing  and  delivering  stone,  '92,  2261. 

1892.  Russell  Wheel  and  Foundry  Company,  for  iron  and  steel  lock>gate  fittings, 
at  $9,850.65;  H.  B.  Wyeth,  for  yellow  pine  timber,  at  $19  per  M  feet,  B.  M. ; 
A.  R.  Beck  Lumber  Company,  for  pine  lumber,  at  $18.70,  and  pine  plank,  at 
$16.95  per  M  feet,  B.  M.,  '92,  2260. 

Engineers. 
Chief  of  Kngineers. 

Reports,  '88,  249;  '89,  289;  '90,  261;  '91,  332;  '92,  318,  319,  335. 
Engimker  in  Charge. 
Capt.  W.  S.  Marshall,  1888-'—.    Reports,  '88,  1889;   '89,  2120;  '90,  2407,  3419, 
2454,  2574;  '91,  2611,  2630;  '92,  2255,  2294,  2658,  2660. 

A.SSI  8TANT8 

G.  B.  Hegardt.    Report,  '88,  1892. 

W.  M.  Childs.    Reports,  '89.  2126:  '90,  2410:  '91,  2626,  263L 
L.L.  Wheeler.    Reports,  '89,  2127;  '90,  2456. 
C.  V.  Brainard.    Report,  '92,  2261,  2295. 
Legislation. 

Chicago  drainage  and  waterways  laws,  '89,  2134 ;  '90,  2449, 2560. 
Operations. 
1887-88.  Lock  at  La  Grange  completed;  2,881  cubic  yards  cut  stone  delivered; 

26,061  cubic  yards  material  dredi^ed  from  the  channel,  '88,  1890. 
1888-'89.  La  Grange  Dam  begun;  1,284  cubic  yards  cut  stone  and  2,300  cubic  yards 

backing  stone  received  from  Kampsville  Lock,  '89,  2122. 
1889-'90.  La  Grange  Lock  and  Dam  completed ;  work  continued  upon  the  Kamps- 
ville Lock  and  Dam,  '90,  2408. 
1890-'91.  Repairs  to  La  Grange  Lock  and  Dam ;  preparations  for  laying  up  Kamps- 
Tille  Lock;  repairs  to  plant,  '91,  2612. 

8648 14 


210  INDEX  OF 

ILLIHrOIS  RIT£R,  Ilil..— Continaed. 

Operatfons — Cooitinaed. 

1891-92.  212  linear  feet  of  revetment  and  an  ice  breaker  built  at  La  Grange  Lock 
and  Dam,  and  12,500  cabio  yards  material  dredged  from  lock  approaches; 
9,000  cnbic  yards  material  dre<lged  at  Kampsville  Lock  site;  1,170  linear  feet 
of  trestle  completed;  10,145  cubic  yards  masonry  laid  in  lock  walls;  27,479 
cubic  yards  material  dredged  above  and  below  lock  pit,  '92,  2257.  Operation 
and  care  of  La  Orange  Lock  and  Dam,  '92,  2294. 
Physical  Cbaracterislics. 

Discharges  of  Illinois  River  and  Dlinois  and  Michigan  Canal, '89,  21S2,  2133 ; 
'90,  2409, 2443. 

Gauge  readings  on  the  Illinois  River  at  Kampsville  from  1881  to  1889,  '90,  2414. 
Above  Copperas  Creek  Dam,  Illinois,  from  1879  to  1890,  '90, 2520.  At  La  Grange, 
from  1883  to  1890,  '90,  2532.  .     * 

Overflow  stage  of  Illinois  River,  '90,  2443. 

EfivDcts  of  definite  increased  discharge  upon  channel  depths,  '90,  2444. 

Average  length  of  time  that  the  dams  upon  the  Illinois  are  necessary  for  naviga- 
tion, '90,  2446. 

Influence  of  dams  upon  flood  heights  and  upon  flowage  of  lands,  '90,  2447. 

Borings  upon  proposed  routes  between  Chicago  and  Sag  Bridge,  '90,  2461, 2482. 

Elevations  of  high  waters  between  Joliet  and  La  Salle,  '90, 1^15. 

Lake  Michigan  water  levels  ftom  1860  to  1890,  '90,  2517, 2518. 

Discharge  observations  on  Illinois  River  at  Ottawa,  111.,  '90,  2536.  At  Kampsville, 
1891,  '92,  2263. 

Gauge  readings  at  Copperas  Creek  and  La  Grange  and  Kampsville  locks,  1891. 
^92,  2267, 2269. 
Plans. 

By  Capt.  Marshall,  1890,  for  excavation  of  a  canal  ftom  Lake  Michigan  to  Sag 
Bridge;  width  of  caual  to  be  160  feet;  estimated  cost  by  the  Chicago  route, 
for  a  14-foot  depth,  $10,689,591 ;  for  an  8-foot  depth,  $8,791,056;  for  a  14-foot 
depth  by  the  Sag  route,  $8,501,041 ;  for  an  8-foot  depth,  $5,793,303, '90,  2419, 
2422, 2425, 2428, 2429, 2430, 2431. 

Total  estimate  for  the  two  projects  from  Lake  Michigan  through  to  La  Salle: 
For  the  14-ibot  project  via  Chicago  route,  $48,282,763 ;  via  Sag  route,  $46,094,213 ; 
for  the  8-foot  project  via  Chicago  route,  $26,883,153:  via  Sag  route,  $23,885,400, 
'90,  2433. 

Comparative  advantages  of  the  two  routes  from  Sag  Bridge  to  Lake  Michigan, 
'90,  2435. 

Detailed  report  upon  surveys  and  estimates  for  the  above  proposed  waterways, 
'90,  2456. 
Projects. 

Previous  to  1880  efforts  on  the  part  of  the  General  Government  for  the  improve- 
ment of  the  river  consisted  in  the  construction  of  wing  dams  and  dikes, 
dredging  through  the  worst  bars,  and  the  construction  of  the  fpnndation  of 
the  Copperas  Creek  Lock,  the  State  of  Illinois  undertaking  the  building  of 
locks  and  dams,  and  the  United  States  the  improvement  of  the  river  bed, 
•71,  247;  '73,  473;  '74,  i,  340;  '75,  i,  467;  '86,  380. 

The  amount  thus  expended  from  1868  to  June  30, 1880,  was  $550,000,  '80, 1994, 1999; 
'86,  308. 

The  act  of  June  14, 1880,  required  that  $100,000 of  the$110,000  appropriated  should 
be  applied  to  the  construction  of  locks  and  dams  at  La  Grange  and  Kampsville 
'  and  the  dredging  of  the  river  channel  where  needed  between  Copperas  Creek 

Dam  and  mouth  of  river  to  obtain  a  low- water  depth  of  7  feet,  '81,  2176, 
2177.  Estimated  cost  of  the  two  locks'and  dams,  $680,000 ;  for  dredging,  brush 
dams,  and  shore  protection,  $270,850,  '81,  2177, 2181 ;  '82,  2246. 

In  1883  the  estimate  for  locks  and  dams  was  increased  to  $850,000,  '83, 1753. 

From  1880  to  1886,  inclusive,  $747,500  was  appropriated.  In  1887  it  was  estimated 
that  $587,500  would  be  required  to  complete  the  project,  '87,  2124.  Increased 
in  1889  by  $25,000,  '89,  2126. 
Surveys- 
Survey  for  waterway  between  Lake  Michigan  and  the  Mississippi  River  ordered 
by  act  of  August  11, 1888.  Made,  1889,  under  direction  of  Capt.  Marshall, 
'89,  2123, 2127, 2419. 

Survey  of  Illinois  Kiver,  from  La  Salle  to  the  Mississippi,  with  a  view  to  ascer- 
taining lands  subject  to  overflow  by  the  construction  of  a  waterway  between 
Lake  Michigan  and  the  Mississippi,  ordered  by  act  of  September  19,  1890. 
Made,  1891,  under  direction  of  Capt.  Marshall,  '91,  2661. 

Maps. 
'89,  2122,2134,2140;  '90,  2613« 
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II^IilM^Mft  AND  nilSSISSlPPI  CANAI^,  IIX.'-Conbtbuotion  of. 

Appropriatloiis. 

IfiSO : $600,  Oee^ '91, 2633. 

1892 500, 000, '9*  2300. 

Total 1,000,000 

Engiqeers* 

Chibf  of  Enginebbs. 

Reports,  '89,  293;  '90,  263;  '91,  334;  '92,  820. 
Board  of  Ekoineers. 
Convened  at  Rock  Island,  September  12, 1891,  by  S.  0.  No.  48,  to  eonsider  and 
report  upon  the  location  of  tne  western  terminus  of  the  Illinois  and  Mississippi 
Canal.    Report,  '92,  2302.    (Col.  Poe,  Maj.  Mackenzie,  and  Capt.  Marshall.) 
Engineer  in  Charge. 
Capt.  W.  L.  Marshall,  1889-'— .    Reports, '89, 2148;  '90,2580,2581,2604:  '91,2633, 
2640, 2646, 2650 ;  '92,  2297. 

O.  A.  M.  Liljencrantz.    Reports,  '89,  2149 ;  '90,  2601. 
L.  L.  Wheeler.    Reports,  '91,  2643, 2653, 2655 ;  '92,  2301. 
Operations. 
1888-'91.  Preparations  of  drawings,  plans,  and  estimates  for  the  proposed  canal, 
'89,  2148;  '90,  2580;  '91,  2633;  '92,  2301. 
Phf  steal  Charaeteristies. 

Description  of  approved  canal  ronte,  '90,  2582. 
Plans« 
Location  of  proposed  canal  and  feeder  rontes,  '90,  2588, 2589, 2609. 
Dimensions  of  proposed  canal  and  constructions  proposed,  '90,  ^89. 
Details  of  look,  bridge,  slnice  way,  and  dam  construction,  '90,  2590. 
Itemized  estimates  of  cost,  '90,  2596. 
General  considerations  relating  to  the  work,  '90,  2599;  '91,  2639.    Total  estimated 

cost,  $6,925,960,  '90, 2597 ;  92,  2300. 
Western  terminus  of  canal  located  by  Board  of  Engineers,  1891,  upon  the  south 
side  of  the  principal  mouth  of  Rock  Island  River,  '92,  2310. 
Surveys* 
Maps. 
'91,  2649. 


INDIANA  CHUTE.— (See  Ohio  River,  at  Falls  of.) 


INDIANOLA  HARBOR,  T£X.-(See  Matagorda  Bat.) 


INDIAN  RITER,  DEIi.— Ihprovbment  ov. 

(Continued  firom  Vol.  II,  p.  246.) 

Appropriations* 

1«S2 $10,000 

Commeree. 

Prospectiye  benefit  of  improvement  to  commerce,  '88,  7iS» 
Engineers. 

Chief  or  Enoinxers. 

Report,  '88,  744. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.    Report,  '88,  744. 
Operations. 

1887-^88.  No  operations  since  1883  for  lack  of  funds,  '88,  744. 
Projects. 
By  Capt.  Ludlow,  1882,  for  improvement  of  river  between  its  mouth  and  Mills- 
horo,  by  excavation  of  a  channel  throngh  '^  Bulkhead"  Shoal,  3,000  feet  long, 
80  feet  wide,  and  4  feet  deep ;  thence  to  the  iulet,  2,000  feet  in  length,  150 
feet  wide,  and  5  feet  deep:  the  channel  to  be  protected  by  a  dike  on  its  north 
side;  estimated  cost, $50,000,  '82, 833.  Increased,  in  1883,  to  $60,000,  '83»  650: 
'87,  835. 
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mrDIAN  RITER9  FliA.— Examination  bbtwbkn  Titusville  and  Jdfitbr 

Inlet. 

Appropriations* 

1892 $15,000 

Commerce. 

Present  and  prospective  commerce  of  the  locality,  '91,  1674. 
Engineers. 
Chief  of  Engineers. 
Report,  »91,  195,  1673. 
Engineer  in  Charge. 
Capt.  W.  M.  Black,  1890.    Report,  '91,  1673. 
Piiysical  Ciiaracteristics. 
Description  of  the  locality,  '91, 1674. 

Plans. 

In  1891  Capt.  Black  reported  the  locality  worthy  of  improyement  on  condition  that 
the  Florida  Coast  Line  Canal  and  Transportation  Company  surrender  to  the 
United  States  all  rights  which  it  now  holds  under  State  charter,  '91,  1675. 
Snrvejrs. 

Examination  ordered  hy  act  of  Septemher  19, 1890.    Made,  1890,  under  direction 
of  Capt.  Black,  '91,  1673. 


IPSinCH  RITER,   niASS.—lMPROVEMlBNT  OF. 

(Continued  from  Vol.  II,  p.  248.) 

Appropriations. 

1886-W $2,500 

1888 2, 500, '88,  439. 

1892 2, 500, '92,  558. 

Total 7,500 

List  of  appropriations,  '89,  560. 
Engineers. 

Chief  of  Engineers. 

Reports,  '88,  24;  '89,  34;  '90,  29;  '91,  35;  '92,  42. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1887-^89.    Report,  '88,  438. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89, 559 ;  '90, 487 ;  '91, 631 ;  '92, 557. 
Operations. 
1887-'90.  No  operations,  the  only  hids  made  upon  the  work  for  both  1889  and  1890 
being  considered  excessive, '88,  438;  '89,  560;  '90,  488;  '91,  632;  '92,  557. 
Projects. 
The  ori^nal  project  for  improvement  was  submitted  December  6, 1875.    It  proposed 
a  channel  60  feet  wide  and  4  feet  deep,  mean  low  water,  from  ''Barras  'Turns" 
to  the  town  wharves,  at  an  cHtimated  cost  of  $25,000.    On  November  5, 1883, 
the  original  project  was  divided  into  three  partial  projects:  (1)  The  removal 
of  the  ledges  at  Hoards  Point  and  op])usite  Nabbys  Point  to  a  depth  of  2  feet, 
mean  low  water,  to  open  a  navigable  channel  of  that  depth,  at  a  cost  of  $15,900; 

(2)  to  dredge  the  shoals  at  ''Labor  in  Vain"  and  ''The  Shoals,''  so  as  to  open 
a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at  a  cost  of  $2,200; 

(3)  to  straighten  the  channel  by  making  a  cut  across  "  Barras  Turns"  and  to 
build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900.  In  the  Annual  Report 
of  1887  it  was  recommended  that  the  general  project  be  modified  by  limiting 
the  present  improvement  to  opening  a  channel  60  feet  wide  and  4  feet  deep 
through  "The  Shoals"  and  "  Labor  in  Vain"  and  extending  it  to  the  "Deep 
Hole,"  opposite  the  town  wharves,  '88,  438. 


IRONDEi^UOIT  BAY,  I^AKE  OIVTARIO,  N.  ¥•— Examination  for 

HARBOR  OF  REFUGE  AT. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  337. 
Engineer  in  Charge. 

Capt.  C.  F.  Palfrey.    Report,  '89,  2425. 
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IRONDEqiJOIT  BAT,  LAKE  OIVTARIO,  N.  T.—Continaed. 

Plans. 

In  1889  Capt.  Palfrey  did  not  couBider,  in  view  of  the  neighborhood  of  Charlotte 
Harbor,  that  a  harbor  of  refuge  was  a  necessity  at  Irondequoit  Bbj,  '89,  2426. 
Survey^s. 

Examiuation  ordered  by  act  of  August  11;  1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2425. 


JAMAICA  BAT  AND  liONO  BEACH  IIVL.ET,  N.  T.— Surtby  for 

CANAL  BETWEEN. 

Appropriations. 

1S92 $9,460 

Euirineers. 

Chief  ov  Engineers. 

Report,  '92,  97. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie.    Report,  '92,  840,  845. 

AflSISTA  NT 

G.  W.  Kuehule.    Report,  '92,  847. 
Physical  Characteristics. 

Description  of  the  locality,  '92,  841. 
Plans. 
By  Lieut.  Col.  Gillespie,  1891,  for  excavation  of  a  navigable  waterway  60  feet  wide 
and  5  feet  deep  at  mean  low  water  irom  Beach  Cnannel  to  some  point  on  the 
eastern  shore  of  Jamaica  Bay :   three  routes  are  submitted,  at  a  cost,  respec- 
tively, of  $21,406,  $18,920,  and  $9,460,  '92,  846,  847. 
Surveys. 
Survey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 
Lieut.  Col.  GilleBpie,  '92,  845. 


JAMES  CREEK  CANAIi,  D.  C— Survibt  or. 

Engineers. 

Chief  of  Engineers. 

Report,  '88,  107. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1887.    Report,  '88,  807. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  807. 

Plans. 

By  Lieut.  Col.  Plains,  1887,  fcr  improvement  of  the  lowlands  in  the  vicinity  of 

Washington  Barracks,  involving  the  filling  iu  of  low  areas  and  the  coustruc- 

tion  of  retaining  walls,  at  an  estimated  cost  of  from  $226,270  to  $614,000.  '88i 

809,811.  '      /  — f 

Surveys. 

Survey  made,  1887,  under  direction  of  Lieut.  Col.  Hains,  '88^  807. 
Maps. 
'88,  810. 


JAinES    RITER,  VA.— IMPROVEHSNT  OV. 

(Continued  from  Vol.  II,  p.  249.) 

Appropriations.     • 

1836-'87 $928,000 

1888 225, 000, '88,  762. 

1890 200, 000, '90,  992. 

1892 200,000, '92,  1013. 

Total 1,553,000 

List  of  appropriations,  '92,  1013. 
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JAMES  BITER,  TA.— Oontinned. 

Contracts. 

1888.  American  Dredging  Company,  for  dredging,  at  16  cents  per  cabic  yard,  '89, 
935.  Alabama  Dredging  and  Jetty  Company,  for  rock  removal,  at  $1.50  per 
cnbio  yard  for  disintegrated  and  $(5.33  percnbic  yard  for  solid  rock,  '89,  935. 
John  F.  Qaynor,  for  mattress-dike  constraction,  at  $2.47  and  $1.75  per  linear 
foot,  and  for  jetty  constraction,  at  $2.47  per  linear  foot,  '89,  936.  H.  T.  Mor- 
rison, for  constraction  of  fonr  scows  for  a  jump  sum  of  $4,385,  '89,  936.  H.  T. 
Morrison,  for  constrnction  of  lighter,  at  $1,476.50,  '89,  936.  J.  F.  Bradley,  for 
brush-dike  construction,  at  95  cents  per  linear  foot,  '89,  937. 

1889.  Wm.T.  Gaynor,  for  brush-dike  construction,  at  $1.50  per  linear  foot,  '90,  993. 

1890.  H.  Brnsstar  &  Bro.,  construction  of  scow,  at  $1,305,  '90,  994.  W.  H.  Curtis, 
for  mattress  constraction,  at  $1.79  per  linear  foot,  and  Jetty  construction,  at 
$2.49  per  linear  foot,  '91,  1236.  C.  D.  Langhome,  for  removal  of  disintegrated 
rock,  at  45  cents  and  $1.45  per  cubic  yard;  removal  of  solid  rock,  at  $1.10  and 
$6.15  per  cubic  yard;  gravel  excavation,  atl6  cents  and  25  cents  per  cubic  yard. 
'91, 1236.  C.  T.  Caler,  for  dredgiaff,  at  38  cents  per  cubic  yard  for  disintegrated 
rock,  16i  cents  for  sand,  and  $1.04  per  cubic  yard  for  solid  rock  remov&I,  '91, 
1237. 

1891.  J.  T.  Yaughan,  for  dredging,  at  44  cents  per  cubic  yard  for  sand,  $3  for 
bowlders,  and  $1  per  linear  foot  for  logs,  '91,  1237.  C.  D.  Langhome,  for  con- 
struction of  railroad  track,  at  a  total  of  $5,350,  and  transfer  slip,  at  a  total  of 
$3,000 ;  Tredegar  Company,  for  construction  of  one  car,  at  $326;  a,  T.  Morrison 
&  Co.^  for  caisson  constrnction,  at  $2,476,  '92, 1013. 

Engineers. 

Chikf  of  Engixebrs. 

Reports, '88,  97;  '89, 113;  '90,103,333;  '91, 134;  '92, 134. 
Board  of  Engineers. 
Convened  March  17^  1890,  at  Richmond,  to  consider  and  report  upon  the  establish- 
ment of  harbor  lines  in  James  River.    Report,  '90, 1013, 1016.    Harbor  Unes  as 
established  by  the  Board,  '90, 1016.     (Col.  Craighill,  Lieut.  Col.  Hains,  and 
Lieut.  Flebeger. ) 
Engineers  in  Charge. 
Col.  W.  P.  Craighill,  1888-?—.    Reports,  '88,  761;  '90,  992, 1013;  '91, 1234;  '92, 

1012. 
Capt.  Thos.  Turtle,  1889-'90.    Report,  '89,  934. 
Assistants. 
C.  P.  E.  Burgwyn.    Reports,  '88, 762 ;  '89,  937 ;  '90, 994 ;  '91, 1237. 
H.  D.  Whitcomb.    Report,  '92,  1014. 

Operations. 

1887~'88.  120,566  cubic  yards  of  sand  and  gravel,  220  bowlders,  and  7.064  cubic 

yards  solid  rock  removed ;  10,047  linear  feet  of  training  wall,  2,066  linear  feet 

of  new  wins  dam,  and  1,016  linear  feet  of  old  wing  dam  built,  '88,  762-765. 
1888-89.  509,078  cubic  yards  material  dredged,  4,380  cubic  yards  rock  removed, 

and  8,379  linear  feet  of  training  wall  built,  '89,  938. 
1889-'90.  8,860  cubic  yards  rock  removed;  78,336  cubic  yards  material  dredged; 

9.340  linear  feet  training  wall  built,  '90,  994, 997. 
1890-m.  66,700  cubic  yards  rock  removed:  wing  dam  built  at  Wilton;  39,970  cubic 

yards  material  dredged  at  Kingslana,  and  2,900  feet  of  training  wall  built, 

•91,  1241. 
1891-'92.  101,825  cubic  yards  material  dredged;  20,058  cubic  yards  loose  rock  and 

6,265  cubic  yards  solid  rock  removed,  '92, 1016. 

Physical  Ciiaracteristies. 

Freshets  in  the  James  River,  1888-'89,  '89,  941. 
Comparison  of  Areshet  slopes,  '89,  941. 

Table  showing  the  available  draft  of  wat-er  at  high  tide  throughout  the  improved 
portions  of  the  river,  '90,  997. 

Projects. 

The  original  project  of  1870,  together  with  its  modifications  to  1882,  proposed  to 
secure  between  Richmond  aod  the  sea  a  channel  180  feet  wide  and  18  feet 
deep  at  full  tide,  or  about  15  feet  deep  at  mean  low  water.  It  was  to  be 
secured  by  the  removal  of  rock  and  bowlders,  dred^ng  on  bars,  and  deposi- 
tion of  material  behind  rectifying  dikes;  excavation  through  Dutch  Gap 
Cut-off  and  cut-offs  nccir  Jones  Neck  and  Bermuda  Hundred,  '71,  604;  '72,  691; 
'76,  i,  298;  '79,  516,520;  '86,  138.  The  aggregate  of  the  appropriations  from 
1870  to  1882,  inclusive,  was  $740,000. 


RIVERS   AND  HARBORS.  215 

JAMES  RIVEB,  TA.— Contiimed. 

Projects — Continned. 
By  Col.  Craighill,  1882,  for  increasing  previous  widths  and  depths  of  channel  so  as 
to  secure  25  feet  at  full  tide,  or  22  feet  at  half  tide,  between  Richmond  and 
the  sea.  The  width  of  channels  to  be  as  follows:  From  month  to  City  Point, 
400  feet;  from  thence  to  Dreweys  Bluff,  300  feet,  and  from  thence  to  the  city 
of  Richmond,  200  feet;  estimated  cost,  $4,500,000,  '82,  871,876:  '85,  947; 
•86^  138;  '87,  867;  '91, 1234. 


Ji:FF£BSOBrVII.I.E,  IND.— (See  Ohio  Riyxr.) 


JONESPORTy  ME.— Improvement  of  Moosabeg  Bar  at. 
(See  MoosABEC  River  at  Jonesport,  Mb.) 


JUPITER  INI4ET,  FliA.— (See  Saimt  Johns  Ritbb.) 


JEK¥£i  CREEKy  OA.— Improvement  ov. 

(Continued  from  YoL  II,  p.  251.) 

Appropriations. 

im $5, 000, '89, 1272. 

1890 7, 500, '90,  1422, 

1892 7, 600, '92, 1286, 

Total 20,000 

Contracts. 

1888.  P.  8.  Ross,  for  dredging,  at  20  cents  per  cnbfc  yard,  '89, 1272. 
1891.  J.  F.  GaynoT,  for  training- wall  construction,  at  a  total  of  $21,270,  '91, 1559. 
P.  S.  Ross,  for  dredging,  at  24  cents  per  cubic  yard,  '91, 1559. 
Eni^neers* 
Chirp  of  Engineers. 

Reports,  '88,  142,  143;  '89,  163;  '90,  146;  '91,  183;  '92,  179. 
Engineers  in  Charge. 
Col.  Q.  A.  Gillmore,  1880-'89.    Report,  '88, 1073, 1075. 

Capt.  O.  M.  Carter,  1889-'—.    Reports,  '89,  1270;  '90, 1420;  '91, 1556;  '92, 1283. 
Assistant. 
Lient.  O.  M.  Carter.    Report,  '88,  1076. 
Operations. 
1887-'88.  No  operations,  '88,  1073,  1075. 
1888-'89.  20,486  cubic  yards  material  dredged,  '89,  1271. 
1889-'90.  No  operations,  '90, 1421. 
1890-'91.  Training- wall  construction  begun,  '91, 1557. 
1891-'92.  13,000  cubic  yards  of  material  dredged,  '92, 1284. 
Physical  Characteristics. 

Description  of  the  creek,  '88,  1075. 
Projects. 
By  Col.  Gillmore,  1888,  for  the  establishment  and  maintenance  of  a  7-foot  low- 
water  channel  through  the  shoals  in  the  creek  by  the  construction  of  training 
wall  at  its  month,  tne  erection  of  a  dam  to  close  Mud  River,  and  dredging; 
the  dredged  channels  to  have  a  bottom  width  of  50  feet:  estimated  cost, 
$38,590,  '90,  1421. 

Surveys. 

Survey  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Col. 

Gillmore,  '88,  1073,  1075. 
Maps. 
'88, 1076;  '89, 1272;  '92,  Atlas,  59. 
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K  ANAIFIIA  RITER9  ORE  AT9  "W.  TA.— Harbor  of  refuge  at  mouth  of. 

(Continued  from  Vol.  II,  p.  253.) 

Appropriations. 

1884 $15,000 

Engineers. 

Chiif  of  Engineers. 

Report,  '88,  223. 
Engineer  in  Charge. 
Col.  W.  P.  CraighiU.    Report,  '88, 1759. 
Operations. 

1887-'88.  No  operations ;  project  completed,  '88,  1759. 
Projects* 
By  Lieut.  Col.  Merrill,  for  the  formation  of  a  harbor  of  refuge  at  the  month  of  the 
Great  Kanawna  by  the  construction  of  3  ice  piers,  at  an  estimated  cost  of 
$15,000,  '84, 1827;  '86,  1550;  '87, 1822. 
Surveys. 
Maps. 
'92,  Atlas,  100. 


KAJTAirilA  RITER,  GREAT,  HT.  TA.— Imfroybment  ov. 

(Continued  from  Vol.  II,  p.  251.) 

Appropriations. 

1873-^88 $2,020,337 

1888 350,000, '88,  1750. 

1890 300, 000, '90,  2238. 

1892 225, 000, '92,  2045. 

Total 2,895,337 

List  of  appropriations,  '92,  2042. 
Contraels 

1887.  Ainslie,  Cochran  <&Co.,for  ironwork,  at  $4,184, '88,  1750.  W.  D.  Lewis,  for 
timber,  at  $26  per  M  feet,  '88,  1751. 

1888.  D.  Eagan,  for  completing;  Lock  House  No.  2,  at  $516,  '88,  1751.  D.  Eagan,  for 
construction  of  lock  house  and  outbuildings,  at $2,606,  '89, 1942.  L.  Williams, 
for  constructing  guard  cribs  at  Lock  No.  2,  at  $-1,328,  '89,  1943.  Carkin,  Stick- 
ney  &  Cram,  for  constructing  Lock  No.  7,  at  $136,095,  '89,  1944. 

1889.  L.  Williams,  for  constructing  dump  boat,  at  $1,405.50,  '89, 1944.  C.  T.  McDon- 
ald, for  construction  of  Lock  No.  8,  at  $123,935,  '90,  2239.  Queen  City  Bridge 
and  Steam  Forging  Com])any,  for  lock  ironwork,  at  $3,751,  '9Q,  2239. 

1890.  Mumford  &,  Reynolds,  for  construction  of  Dam  No.  7,  at  $113,515,  '91,  2415. 

1891.  Russell  Wheel  and  Foundry  Company,  for  ironwork  for  anchorage  and  fixed 
parts  of  movable  dams  Nos.  7  and  8,  at  $11,750.50,  '91,  2416. 

1892.  F.  J.  Myers  Manufacturing  Company,  for  ironwork,  at  $29,025.85,  '92, 2045. 


Chief  of  Engineers. 
Reports, '88,  222,223;  '89,  258,260;  '90,  232,233;  '91,  299,300;  '92,  286,287. 

ENGINKEKa  IN   CHARGE. 

Col.  W.  P.  CraighiU,  1874-'--.    Reports,  '88,  1749, 1756;  '90,  2237, 2246;  '91,  2413, 

2425*  '92  2041  2062. 
Capt.  T.  Turtle,  1889.    Report,  '89, 1941, 1954. 

A.  M.  Scott.    Reports,  '88, 1751 ;  '89, 1945, 1952;  '90,  2240;  '91,  2417;  '92,  2045. 
Operations. 

1887-88.  Lock  and  Dam  No. 2  completed  and  put  in  operation;  banks  riprap  ped 
at  Lock  No.  3 ;  repairs  to  lock ;  two  sunken  barges  in  the  Charleston  Pool  and 
one  near  Lock  No.  3  removed ;  repairs  to  plant,  '88,  1751, 1755.  Operatipn  and 
care  of  locks  and  dams,  '88,  1756. 

1888-'89.  2,180  cubic  yards  riprap  used  in  repair  of  banks  at  Lock  and  Dam  No.  2; 
cribs  built  at  head  of  Lock  No.  2,  and  lock  house  completed;  minor  repairs  io 
movable  dams;  lock  house  built,  and  construction  of  Lock  No.  7 begun ;  dredg- 
ing at  Lock  No.  2,  Harveys  Shoal,  Witchers  Creek  Shoal,  Scary  Shoal,  '89, 
1945, 1949.    Operation  and  care  of  locks  and  dams,  '89, 1954. 

1889-90.  Cofferdams,  excavation,  and  foundation  for  Lock  No.  7  completed,  and  main 
walls  begun;  construction  of  Lock  No.  8  begun ;  lock  house  buiU.;  2,813  cubie 
yards  riprap  placed  in  repair  of  Lock  No.  2;  new  lower  gates  placed  in  Lock 
No.  3,  and  repairs  to  loeks  4,  5,  and  6  uf  the  movable  dams;  dredging  and  snag 
removal,  '90,  2240-2215.     Operation  and  care  of  locks  and  dams,  '90,  2246. 
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KA!irAl¥HA  RIVER,  OREAT,  HT.  VA.— Continned. 

Opern  tions — Contioned. 

1890-'91.  Excavation  for  fonndations;  528  cubic  yards  concrete  and  104  cubic  yards 
masonry  laid;  preparation  of  material  for  dam  at  Lock  and  Dam  No.  7;  4,500 
cubic  yards  masonry  laid  in  construction  of  Locls  and  Dam  No.  8.  Operation 
and  repair  of  locks  and  dams,  '91,  2417-2425. 

1891-'92.  Locks  7  and  8  completed  (except  fcates),  and  foundations  for  dams  7  and 
8  in  progress;  repairs  to  locks  4  and  5;  dredging  and  repairs  to  plant/92, 
2045, 2052.    Operation  and  care  of  locks  and  dams,  '92,  2062. 
Pbysical  Characteristics. 

Compressive  strength,  specific  gravity,  and  ratio  of  absorption  of  Great  Kanawha 
sandstones, '89,  1951. 
Projects. 

By  Lieut.  Col.  Craighill,  1875,  for  Improvement,  as  revised  by  Board  of  Engineers, 
from  mouth  to  Great  Falls,  97  miles,  to  secure  a  low- water  depth  of  from  6  to 
7  feet  by  a  combination  of  permanent  and  movable  dams  (see  Index,  Vol.  I, 
pp.  263, 265) ;  omission  of  Lock  and  Dam  No.  1,  '79,  550.  Recommendation  of 
Board  of  Engineers  of  1882,  '82,  828, 829. 

In  1886  locks  and  dams  Nos.  3, 4,  and  5  were  completed,  and  Lock  and  Dam  No.  6, 
with  No.  2,  nearly  completed,  '86,  280. 

Amount  appropriated  for  permanent  improvement,  $1,929,500;  amount  required  to 
complete  project,  $1,670,000,  '86,  281. 

In  1889  the  amount  estimated  for  completion  was  reduced  to  $970,000,  '89,  1942. 

In  1892  Col.  Craighill  estimated  the  cost  of  completing  the  slack-water  improvement 
on  the  Great  Kanawha,  by  completion  of  locks  and  dauis7  and  8,  construction 
of  three  additional  locks  and  dams,  construction  of  lock  houses,  and  dredging, 
at  $1,305,700,  '92, 2043, 2066. 
Surveys* 

Maps. 
'89, 1951. 


KANAIVHA  RIVER,  lilTTLE,  W.  TA.— iMPROVEMXirr  of. 

(Continued  from  Vol.  II,  p.  253.) 

Appropriations* 

1876-'87 $146,175 

1888 25, 000, '88,  1793. 

1890 40, 000, '90,  2278. 

Total 211,175 

List  of  appropriations,  '92,  2114. 
€oiiCracfs* 

1891.  T.  W.  Moore,  for  oak  timber,  at  a  total  of  $6,332,  '91,  2472.    Pattin,  Hall  &, 
Pattin,  for  ironwork,  at  a  total  of  $2,118,  '92,  2472.   G.  Kinsey  &  Co.,  for  iron- 
work, at  a  total  of  $684.95,  '91,  2472. 
EnfTineers* 
Chief  of  Engineers. 

Beports,  '88,  228;  '89,  266;  '90,  240;  '91,  306;  '92,  295. 
Enoinebr  in  Charge. 
Maj.  D.  W.  Lockwood,  1888-'—.    Reports, '88, 1792:  '89,  1987;  '90,  2278;  '91, 
2471 ;  '92,  2114, 2117. 
Assistant. 
B.F.Thomas.    Reports, '88, 1793 ;  '89,1988;  '90,2279;  '91,2472;  '92,2115,2119. 
Operations. 
1887-'88.  1,090  cubic  yards  dimension  and  backing  atone  quarried  and  delivered  at 
lock  site;  460  cubic  yards  cut  stone  and  230  cubic  yards  backing  placed  in  con- 
struction of  Lock  and  Dam  No.  5 ;  repairs  to  chute  at  Glenville,  '88,  1794. 
1888-'89.  River  wall  of  lock  completed ;  construction  of  laud  wall,  cofferdam,  and 

lock-keeper's  house  begun,  '89,  1987. 
1889-'90.  Lock-keeper's  house  and  entire  lock  masonry  completed ;  lock  floor  laid; 
238  cubic  yards  stone  cut;  2,392  cubic  yards  masonry  laid:  4,116  cubic  yards 
earth  excavated;  2,638  linear  feet  piles  driven,  and  148  cnuic  yards  concrete 
laid,  '90,  2278. 
1890-'91.  Framing  of  lock  gates  completed;  construction  of  dam  begun;.  130  cubic 
yards  stone  cut;  550  cubic  yards  laid,  and  4,029  cubic  yards  quari'ied,  '91,2473. 
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KAIVAITHA  BITER,  lilTTI^E,  W.  TA.— Continaed. 

Operations— Continu  ed. 
ld91-'92.  16,700  cubic  yards  material  dredged  at  and  below  dam  site;  250  linear 
feet  crib  work  sank  and  filled  in  construction  of  the  dam :  protection  crib, 
guide  crib,  and  crib  work  for  protection  of  the  river  bank  ouilt;  look  gates, 
wickets,  and  maneuvering  apparatus  put  in  place;  lock  floor  paved;  construc- 
tion and  repair  of  plant,  '92,  2115.  Operation  and  repair  of  lock  and  dam, 
'92,  2118. 

Projects. 
The  project  of  1876  proposed  the  construction  of  a  lock  and  dam  near  Burning 
Springs,  so  as  to  extend  slack- water  navigation,  for  a  draft  of  4  feet,  a  diH- 
tance  of  12  miles,  and  the  improvement  or  the  natural  channel  for  an  addi- 
tional distance  of  80  miles,  by  tlie  removal  of  obstructions,  so  as  to  obtain  a 
channel  40  feet  wide  and  at  least  2  feet  deep  during  four  months  of  the  year; 
estimated  cost  of  lock  and  dam,  $62,000,  '75,  i,  741.  In  1878  tho  dimensions  of 
the  lock  were  increased  and  tho  cost  estimated  at  $84,200,  '78. 813:  '81,  1989; 
'82, 1958.  In  1883  the  estimate  was  increased  to  $135,672.47,  '83,  1573.  Of  the 
$129,300  appropriated  previous  to  1883,  $43,300  was  for  the  removal  of  obstruc- 
tions, '83,  1574.  Increased  cost  of  work  due  to  the  small  appropriations,  '86^ 
1623.    In  1888  $51,800  was  estimated  for  completion,  '88,  1793. 


KASKASKIA  RIVER,  Ililj.— Improvement  or. 

Appropriations. 

1890 $6, 000, '91,  2118. 

1892 4, 500, '92, 1746. 

Total 10,500 

Commerce. 

Flour  trade,  '88,  1454. 
Eui^neers. 

Chief  of  Enoinrers. 

Reports,  '88,  195;  '91,  263;  '92,  252. 
Engineer  in  Charge. 

Maj .  A.  M.  Miller,  1886-'—.    Reports,  '88, 1453 ;  '91,  2118 ;  '92, 1745. 
Assistants. 
C.  D.  Lamb.     Report,  '88,  1456. 
R.  Klemm.    Report,  '92,  1746. 
Operations. 
1891-'92.  Construction  of  quarters  and  preparation  of  plant;  31,838  cubic  feet  of 
stone  dike  built  at  Evans ville  Skoal;  rock  removal  at  Kaskaskia  and  Nine 
Mile  Shoal, '92,.  1746. 
Obstructions. 

Bridges  crossing  the  Ka^kaskia,  '88,  1456. 
Piiysieal  Ciiaracteristics. 

Description  of  the  river,  '88,  1453. 
Projects. 
By  Maj.  Miller,  1888,  for  improvement  of  the  Kaskaskia  Arom  New  Athens  to  its 
mouth,  giving  a  low- water  depth  of  3  feet  at  a  Mississippi  stage  of  6^  feet,  by 
removal  of  two  rock-and-gravel  shoals,  at  an  estimated  cost  of  $6,000,  '88, 
1455, 1456.    Increased  to  $10,000  in  1892,  '92,  1746. 
Surveys. 
Survey  ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of  MaJ. 
MiUer,  '88,  1455. 


KENlVEBfiC   BITGB  AT  BATH,  ME.,  and  from  Augusta  to 
lowelr  end  of  Peritins  Island.— Improvsmsmt  or. 


• 


(Continued  from  Vol.  II,  p.  37.) 


Appropriations. 

1870-m $206,945.71 

1888 75, 000. 00, '89,  528. 

1890 50, 000. 00, '90,  443. 

1892 100, 000. 00, '92,  514. 

Total 431,945.71 

List  of  appropriations,  '92,  514. 
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KENNEBEC  BITEB  AT  BATH,   IflE.,  and   from  Augusta  to 

lower  end  of  Perkins  Island— Coutinaed. 

Commerce. 

Importance  of  the  riyer  as  a  water  commanication  between  the  seaboard  and  the 

interior  of  the  State ;  lumber,  granite,  and  ice  shipments,  '88,  415, 416. 
Shipping  and  freight,  '89,  529. 
Contracts. 

1889.  M.  J.  Wheeler,  for  stone,  at  99  cents  per  ton,  and  fascines,  at  85  cents  each, 
'89,  528. 

1890.  Jordan  Sl  Carleton.  for  removal  of  old  bridge  piers,  at  a  total  cost  of  $2,423. 
1892.  Moore  6l  Wright,  for  dredging,  at  17^  cents  per  cubic  yard,  '92,  515. 

Dni^lneers. 
Chief  of  Enginbbrs. 

Reports,  '88,  16,22;  '89,  25;  '90,  20;  '91,  26,33,424;  '92,  30,39. 
Ekginekrs  m  Charge. 
Lieut.  Col.  J.  A.  Smith,  188a-'92.    Beports,  '88,  412,417;  '89,  527;  '90,  442;  '91, 

590, 622. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  513, 544. 

F.  S.  BuiTowes.    Reports,  '88,  421 ;  '92,  547. 
Operations. 

1888-'89.  4,542  tons  stone  and  359  fascines  delivered,  '89,  528. 

1889-'90.  24,735  tons  stone  and  6,600  fascines  placed  in  the  work,  '90,  442. 

1890-'91.  17,800  tons  stone  and  4,300  fascines  placed  in  the  work ;  64,696  cubic  yards 

material  dredged ;  removal  of  old  bridge  piers  begun,  '91,  591, 592, 593. 
1891-'92.  30,000  cubic  yards  sand  dredged,  '92,  513. 
Plans. 
By  Xiidut.  Col.  Hains,  1892,  for  securing  a  5-foot  navigation  from  the  steamboat 

landing  at  Augusta  to  Waterville,  at  a  cost  of  $45,800:  also  for  lengthening 

the  lock  at  Augusta,  at  a  cost  of  $25,000,  making  the  total  estimated  cost  of  tlio 

improvement  $70,800,  '92,  547. 
Projects. 
By  Col.  Thom,  1870  and  1878^  for  the  formation  of  a  channel  not  less  than  90  feet. 

wide  and  from  11  to  12  feet  deep  at  mean  low  water  by  the  removal  of  rock, 

'70,  81;  '78, 197;  '79,  253;  '82,67.    Project  completed  in  1883  by  the  expendi- 

ture  of  $45,500,  '83,  62. 
By  Lieut.  Col.  Smith,  1888,  for  improvement  of  Kennebec  River  at  Bath,  and  from 

Augusta  to  lower  end  of  Perkins  Island,  by  removal  of  shoals  at  Beef  Rock, 

Hatchs  Rock,  and  South  Gardiner  by  means  of  wing  dams  and  training  walls; 

removal  of  rocks  in  harbor  at  Bath  and  at  Lovejoys  Narrows  by  blasting  uniL 

dredging  the  shoals  from  Augusta  to  Gardiner;  estimated  cost,  $410,500, '88, 

417;  >89,  527.    Increased  in  1892  to  $428,500,  '92,  514. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Lient.  Col.  Smith, 

'88,  412, 417. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1892,  under  direction  of  Lieut. 

Col.  Hains,  '92,  545. 
Maps. 
'90,  442. 


KEIVIVEBIJllirK  BITEB,  ME.— iMPROVsifENT  ov. 

(Continued  from  YoL  II,  p.  255.) 

Appropriations. 

1829-'81 $65,175 

1890 20, 000, '90,  440. 

Total 85,175 

List  of  appropriations,  '88,  392. 
Enifineers. 

Chief  of  Enginrkrs. 

Reports,  '88,  19;  '89,  28, 32;  '90,  23, 26;  '91,  29;  '92,  85. 
Engineers  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1881-'92.    Reports,'88, 392 ;  '89, 537 ;  '90, 449, 471 :  '91, 60L 

Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  524. 
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KENNEBIJNK  RIVER,  911:.— Continaed. 

Operations. 

1887-88.  Repairs  to  wooden  pier;  project  completed  and  no  farther  work  contem- 
plated, '88,  392. 

l888-'90.  No  operations,  '89,  537;  '90,  449. 

1890-'91.  Repairs  to  wharf  and  piers  in  progress,  '91,  601. 

1891-92.  Repairs  to  wharf  and  protection  of  base  of  east  jetty;  oonstraction  of 
jetty  at  Wading  Place,  '92,  625. 
Projects. 

By  Col.  Thom,  1878,  for  dredging,  rock  excavation,  and  repairs  to  piers  and  wharves ; 
estimated  cost,  $6,000,  '78,  203;  '79,  260.  Project  completed  in  1882,  '82,  500; 
'87, 19. 

After  a  survey  in  1889,  Lieat.  Col.  Smith  estimated  $20,000  as  the  amount  necessary 
to  repair  the  piers  and  construct  one  small  jetty,  '90,  449, 474. 
Surveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of  Lieut.  Col. 
Smith,  '90,  449, 473. 


KENOSHA  HARBOR,  UTIS.— Improyxio&nt  ov. 

(Continued  from  Vol.  II,  p.  255.) 

Appropriations. 

1844-'87 $220,307.41 

1888 .*  7, 500. 00, '88,  1866. 

1890 17, 500. 00, '90,  2361. 

1892 15, 000. 00, '92,  2208. 

Total 260,307.41 

List  of  appropriations,  '92,  2208. 
Contraeis. 

1888.  C.  II.  Starke,  for  dredging,  at  19  cents  per  cubic  yard,  '89,  2061. 

1889.  S.  O.  Dixon,  for  dredging,  at  17  cents  per  cubic  yard,  '90,  2360. 

1890.  H.  Cooper  and  George  Truman,  for  piei:  extension,  at  ^,812,  '91,  2567. 
EnfTineers. 

Chief  of  Engineers. 

Reports, '88.  244;  '89,  283,286;  '90,  256;  '91,  326;  '92,  312. 
Engineers  in  Charge. 
Capt.  W.  L.  Marshall,  1884-'89.    Report,  '88,  1866. 

Maj.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89,  2079, 2301 ;  '90,  2360;  '91,  2565. 
Maj.  J.  F.  Gregory,  1892-'—.     Report,  '92,  2207. 
Operations. 
1887-V8.  49  piles  driven  along  channel  face  of  inner  section  of  south  pier,  and 

7,272  cubic  yards  sand  dredged  from  the  channel^  '88,  1866. 
1888-'89.  24,893  cubic  vards  material  dredged,  '90,  2360. 
1889-90.  5,248  cubic  yards  material  dredged,  '90,  2360. 
1890-'91.  20,918  cubic  yards  material  dredged;  3  cribs  built  In  extension  of  south 

pier,  '91,  2566. 
1891-92.  Three  cribs  sunk,  filled,  and  decked,  extending  the  south  pier  150  feet; 
8,640  cubic  yards  material  dredged,  '92,  2207. 
Plans. 
Maj.  Davis,  1888,  reports  that  there  exists  no  present  necessity  for  the  formation  of 
a  harbor  of  refuge  at  Kenosha  Harbor,  '89,  2105. 
Projects. 
From  1844  to  1879,  inclusive,  $191,307.41  had  been  appropriated  for  pier  extension, 

dredging,  and  repairs,  '80,  208. 
By  Maj.  Houston,  1879,  lor  completion  of  Maj.  Wheeler's  project  of  1866  for  securing 
a  channel  of  12  feet  depth  and  navigable  width  bv  pier  extension  and  dredg- 
ing, $67,000,  '79,  156;  '80,  1938. 
By  Maj.  Davis,  1889,  for  extension  of  north  pier  300  feet  and  south  pier  600  feet,  to 
prevent  the  formation  of  a  bar  at  the  harbor  entrance ;  estimated  cost,  $82,000, 
'89,  2080.  Making  the  total  estimated  cost  of  project  for  improvement 
$149,000,  '92,  2208. 

Sarvej^s. 

Examination  for  harbor  of  refuse  ordered  by  act  of  August  11, 1888.    Made,  1888, 
under  direction  of  Maj.  Davis,  '89,  2103. 
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KEIVT   ISLAND  NARROWS,  ]?IO.— (See  Chbster  Rivbb,  Md.) 


KENTUCKY  RIVER,  KT.— iMPROvsMBin:  ov. 

(Continaed  from  Vol.  II,  p.  256.) 

Appropriations. 

1879-'80 $1,141,495.74 

1888 180, 000. 00, '88,  1771. 

1890 180, 000. 00, '90,  2263. 

1892 150, 000. 00, '92,  2085. 

Total 1,651,495.74 

List  of  appropriations,  '92,  20a5. 
Contracts. 

1888.  Mason,  Gkioch  &  Hoge  Company,  for  famishing  look  stone,  at  $87,238,  '89, 
1972. 

1889.  G.  S.  Adams,  for  cement,  at  $1.21  per  barrel,  '89, 1973.  Choate  &  Brawner, 
for  3  lock  houses,  at  $2,041  each,  '89,  1978. 

1890.  D.  E.  Sprinkle,  for  oonstrnction  of  2  dump  scows,  at  $1,750  each,  and  dredee- 
boat  hull,  at  $2,.590,  '90.  2269. 

1891.  £.  W.  Fisher,  for  Portland  cement,  at  $2.68  per  barrel,  '91, 2450.  J.  B.  Speed 
&  Co.,  for  American  natnral  cement,  at  $1.01  per  barrel,  '91,  2450. 

Enirineers. 

Chief  of  Enginebrs. 
Reports,  '88,  226,  227;  '89,  263,  264;  '90,  237,  238;  '91,  305,  306;  '92,  291,  292. 

Engineer  in  Charge. 
Mai.  D.  W.  Lockwood,  1888-'—.    Reports,  '88,  1769,  1775;  '89,  1970,  1975;  '90, 
2261,  2266;  '91,  2449,  2455;  '92,  2083,  2091. 

Assistant. 
R.  S.  Burnett.    Reports,  '88,  1772,  1777;   '89,  1973,  1978;   '90,  2264,  2269;   '91, 
2450,  2457;  '92,  2085,  2092. 
Operations. 

1887-^88.  Crest,  upper  steps,  portions  of  guide  walls,  and  floors  of  passes  of  Beatty- 
vilie  Dam  removed;  channel  100  feet  wide  and  360  feet  long  cut  through  hi(;h 
bar  below  the  chutes;  378  linear  feet  of  protection  wall  built  along  Proctor 
Bank  below  passes;  quarry  stripped  and  track  laid  for  stone  for  Lock  No.  7, 
'88,  1772-1774.    Operation  and  repair  of  locks  and  dams,  '88,  1775-1786. 

18o^'89.  Removal  of  guide  walls  of  Beatty ville  Dam  continued ;  protection  wall 
along  the  Proctor  Bank  raised  3  feet;  quarrying  stone  for  Lock  No.  7  begun; 
repair  and  construction  of  plant,  '89, 1973, 1974.  Operation  and  repair  of  ^cks 
and  dams,  '89,  1975-1982. 

1889-'90.  Removal  of  suide  walls, 'gates,  and  floors  of  Beatty  ville  Dam  continued; 
cofferdam  built;  lower  wing  of  Beattyville  abutment  strengthened  bv  crib- 
bing; 1,655  cubic  yards  dimension  stone  cut,  and  215  cubic  yards  special  stone 
prepared;  336  cubic  yards  backing  quarried,  '90,  2264,  2265.  Operation  and 
care  of  locks  and  dams,  '90,  2266. 

1890-'91.  Dredge  built;  dredging  and  excavation  for  cofferdam;  excavation  for 
abutment,  and  construction  and  erection  of  plant  for  Lock  No.  6,  '91,  2450. 
37,000  cubic  yards  material  dredged,  '91,  2453.  Construction  of  Beattyville 
Dam  continued,  '91,  2454.    Operation  and  repair  of  locks  and  dams,  '91,  24.55. 

189P-92.  Lock  and  Dam  No.  6  completed;  Beattyville  Dam  extended  to  Proctor 
side  of  the  river ;  2,947  cubic  yards  rock  blasted  and  removed,  and  852  cubic 
yards  of  sand  dredged,  '92,  2083,  2084.  Operation  and  repair  of  locks  and 
dams,  '92,  2091. 

Projects. 

By  Maj.  Merrill,*  1879,  for  slack-water  navigation  for  a  draft  of  6  feet  on  Ken- 
tucky River  from  mouth  to  Three  Forks,  a  distance  of  258  miles,  by  repairs  to 
old  locks  and  dams,  and  construction  of  twelve  new  locks  and  danis;  esti- 
mated cost,  $1,074,402, '79,  1399 1  '80,  1826. 

In  1883,  after  nn  aggregate  appropriation  of  $550,000,  Capt.  Post  revised  the  esti- 
mate and  concluded  that  $2,471,639.26  was  required  to  complete  the  project, 
'83,  1562. 

Flan  and  location  of  Lock  and  Dam  No.  6,  as  proposed  by  Maj.  Post,  approved  by 
Board  of  Enffineers  of  1887,  '87,  1880.  The  Board  of  Engineers  ot  1887  con- 
sidered that  the  chutes  at  the  Beattyville  movable  dam  do  not  meet  the  require- 
ments of  navigation,  and  that  the  stone  lock  and  dam  originally  contemplated 
should  be  sabstitated  therefor,  '87, 1881, 1884. 
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KEWAVHTEi:  HARBOR,  WIS.— Improvkmbnt  ov. 

(Continaed  from  Vol.  II,  p.  258.) 

Appropriations* 

1881-'87 $45,000 

1888 10, 000, '88,  1849. 

1890 20, 000, '90.  2341. 

1892 30, 000, '92,  2188. 

Total 105,000 

List  of  appropriations,  '92,  2187. 
Contracts. 

1888.  Knapp  &,  Gillen,  for  construction  of  300  linear  feet  of  pile  pier,  at  a  total  of 

$7,968,  '89,  2057. 
1890.  J.  M.  Borgman,  for  pier  extension,  at  a  total  of  $9,239,  '91,  2542. 
JBni^neers. 
Chief  of  EI^cginrers. 

Reports, '88,  239;  '89,  278;  '90,  251;  '91,  822;  '92,  308. 
Engineers  in  Charge. 
.Maj.  C.  £.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1848 ;  '89, 2055 ;  '90, 2340;  '91, 2540. 
M^.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2187. 
Operations. 
1887-'88.  North  pile  pier  extended  200  feet  under  contract,  '88,  1848. 
1888-'89.  7,280  cubic  yards  dredged  from  channel  between  the  piers  by  hired  labor; 

100  linear  feet  of  south  pile  pier  completed  under  contract,  '89,  2056. 
1889-'90.  200  linear  feet  of  sontn  pile  pier  built  under  contract;  15  cords  stone 

deposited  in  breach  protection  by  hired  labor,  '90,  2340. 
1890-'91.  77,790  cubic  yards  material  dredged;  construction  of  pile-pier  work 

begun  '91,  2541. 
1891-'S3.  North  pier  extended  250  feet  and  south  pier  50  feet,  '92,  2187. 
Private  and  Corporate  UToric. 
Total  appropriations  by  local  authorities  in  aid  of  improvement,  '89,  2066. 
5,231  cubic  yards  material  dredged  from  inner  harbor  by  city  of  Kewaunee  and 
private  parties,  '89,  2056. 
Projects. 
By  Maj.  Robert,  1881,  for  construction  of  two  parallel  pile  and  crib  piers,  1,650  feet 
long  each  and  200  feet  apart,  extending  from  the  shore  line  to  the  18-foot  curve, 
and  located  at  the  point  where  the  Kewaunee  River  first  approaches  l^e  lake 
and  turns  to  the  north ;  also  dredging  in  the  channel  between  the  piers  and 
interior  basin;  estimated  cost^  $200,000,  '81, 2063, 2084;  '91,  2541 ;  '92,  2187. 
Surveys. 
Maps. 
'88,1848. 


BJBFPOBT  BL4RBOB,  N.  J.— Impboyxmbmt  OF. 

(Continued  fh>m  YoL  11,  p.  259.) 

Appropriations. 

1^2 $30,475 

1892 5, 000, '92,  890. 

Total 35,475 

Commerce. 

Increase  in  commerce  consequent  upon  improvement,  '88»  662. 
Enirinoers.  - 
Chief  of  Enginebrs. 

Reports,  '88,  73;  '89,  93;  '90,  83;  '91, 104;  '92, 106. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1886-^89.    Report,  '88,  662. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  839;  '90,  863;  '91, 1001;  '92,  889. 
Operations. 

1887-'90.  No  operations,  '88,  662;  '89,  840;  '90,  863;  '91, 1002;  '92,  889. 
Piiysical  Cliaracteristics. 

Description  of  the  harbor,  '88,  662. 
Projects. 
By  Lieut.  Col.  Newton,  1873,  forimproyement  of  harbor  by  excavation  of  a  channel 
4,700  feet  in  length,  200  feet  in  width,  and  having  a  mean  low-water  depth  of 
8  feet;  estimated  cost,  $30,475,  '73,  942.    Revised  as  to  cost  in  1884  to  $40,475. 
•84,  759i  '87,  776}  '91, 1002. 
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KEY  ^VTEST   HARBOR,   ItfORTHWEST   ENTRANCE,  FJLA.— 

Improvement  of. 

(Continued  from  YoL  II,  p.  269.) 

Appropriations. 

1882-'87 $27,500 

1888 25,000/88,1093. 

1890 40, 000, '90,  1580. 

1892 75, 000, '92, 1376. 

Total 167,500 

Commerce* 

Advantages  that  would  follow  the  deepening  of  Northwest  Bar,  '89, 1336. 
Contracts. 
K.  O.  Ross,  for  stone,  at  $1.90  per  cubic  yard,  '91, 1641. 

Engrineers. 

Chief  of  Enginrbks. 

Reports, '88,  146;  '89,168,1828;  '90, 150,1582;  '91, 188;  '92, 186. 
Board  of  Enoinrkrs. 
Conyened  at  St.  Augustine,  January  31, 1889,  to  examine  and  report  upon  Capt. 
Black's  plan  for  improvement  of  Key  West  Harbor.    Report, '89, 1329;  '90, 
1581, 1583.    (Col.  Abbot,  Lieut.  Col.  Hains,  and  Capt.  Bixby.) 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.    Reports,  '88, 1092;  '89, 1324, 1333;  '90, 1578;  '91, 

1640. 
Maj.  J.  C.  Mallery,  1892-^—.    Report,  '92, 1374. 

J.  W.  Sackett.    Reports,  '89,  1326,  1333;  '90, 1594. 
Operations* 

1887-^88.  No  operations  for  lack  of  funds,  '88,  1092. 

1888-'90.  No  operations,  '89,  1325:  '90, 1580. 

1890-'91.  1,160  cubic  yards  stone  deposited  in  jetty.  '91, 1641. 

1891-'92.  26,822  cubic  yards  stone  deposited  in  the  jetty,  '92, 1375. 
Physical  Ciiaracteristics- 

Description  of  Florida  Keys,  '88, 1092;  '89,  1324. 

Current  observations,  '89,  1333;  '90,  1594. 
Projects* 

By  Capt.  Damrell,  1882,  for  improvement  of  Northwest  Channel  by  excavation  of  a 
cut  300  feet  wide  at  top  and  17  feet  deep  at  mean  low  water;  estimated  cost, 
$140,000,  '82,  1314.  Channel  60  feet  wide  and  15  feet  deep  formed  in  1883-'84, 
'84,  1167;  '87,1221. 

By  Capt.  Black,  1887,  for  the  formation  and  maintenance  of  a  channel  across  the 
bar,  17  feet  deep  at  mean  low  water,  by  means  of  a  dike  along  its  western 
side,  with  rock  removal  and  dredging;  estimated  cost,  $608,000,  '88,  1093. 

By  Board  of  Engineers,  1890,  for  construction  of  a  stone  jetty  along  the  submerged 
reef  on  the  northeast  side  of  the  Northwest  Passage  near  its  northerly  end,  the 
jettv  to  be  raised  approximately  to  the  level  of  mean  low  water ;  estimated 
cost,  $500,000,  '90,  1587;  '92, 1375. 
Surveys* 

Maps. 
'92,  AtlM,  66,  67. 


KINGSTON  HARBOR,  SEASS.— SuBYXT  OF* 
Appropriations* 

1892 $10,000 

Commerce* 

Commercial  interests  involved,  '91,  686. 
Engineers* 
Chikf  of  Engineers. 

Report,  '91,  47. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1891.    Report,  '91, 686w 
Assistant 

T.  T.  Hunter  Harwood.    Report,  '91,  688. 
Piiysical  Ciiaracteristics* 
Deicription  of  th^  loc^Uty,  '91,  685. 
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KINGSTON  HARBOR,  MASS.— Continned. 

Plans. 

By  Lieut.  Col.  ManHfield,  1891,  for  excavation  of  a  channel  6  feet  deep  at  mean  low 
water  and  100  feet  wide  up  to  the  Cordage  Company's  Whaif  in  North  Plymouth ; 
estimated  cost,  $10,000,  '91,  687. 
Surveys. 
Surrey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 

Lieut.  Col.  Mansfield,  '91,  687. 
Maps. 
'91,688. 


KliAmATH  RITER,  CAIi.— Examination  ov. 

Engineers. 

Chief  of  Enginebrb. 

Report,  '89,  352. 
Engineer  in  Charge. 
Maj.  W.  H.  Heuer,  1888.    Report,  '89,  2495. 
Physical  Characteiistlcs. 

Description  of  the  locality,  '89,  2495. 
Plans* 
In  1888  Maj.  Heuer  considered  that  the  commerce  to  be  benefited  was  not  commensu- 
rate with  the  cost  of  the  improvement,  '89,  2497. 
Surve^^s. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Maj.  Heuer,  '89,  2495. 


liAKE  CHAMPIiAIN,  TT*— (See  Gordons  Landing,  Breakwater.) 


liAKE    CHARIPliAIlV.— Improvement  or  channel  between  North  and 

South  Hero  islands. 

(Continued  i^om  Vol.  II,  p.  262.} 

Appropriations* 

1836 $31,000 

1888 10, 000, '89,  2446. 

Total 41,000 

fing'lneers. 

Chi^f  of  Engineers. 

Reports,  '88,  287;  '89,  340;  '90,  307. 
Enginker  in  Charge. 
Maj.  M.  B.  Adams,  1887-'—.    Report*,  '89,  2444;  '90,  287a 
Operations. 
1887-^89.  No  operations,  '88,  287 ;  '89,  2444. 
1889-'90.  17,326  cubic  yards  material  dredged,  '90,  2877. 
Projects. 
By  Maj.  Gillespie,  to  widen  the  existing  channel  to  250  feet  by  dredging;  estimated 

cost,  $8,000,  '82.  718, 719. 
By  Maj.  Adams,  1886.  for  the  formation  of  a  dredged  channel  150  feet  wide  and  10 
feet  deep;  estimated- cost,  $14,300,  '87,  2413. 


LAKE  CHAMPIiAIIV,  N.  T.  AND  TT.— Improvement  of  nabrowb, 

(Continued  from  Vol.  II,  p.  261.) 

4  pproprlations. 

1886 $30,000 

1888 15,000,  '88,2103. 

1892 18,500,  '92,2615. 

Total 63,600 
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liAKE  CHA]IIPI.AIN,  BT.  ¥•  AND  FT.—Continued. 
Eii|;rlneers. 

ChIBF  of  ENGIinBERS. 

Reports,  '88,  289;  '89,343;  '90,  309;  '91,  387;  '92,  365. 
Enginkrr  in  Charob. 
Maj.  M.  B.  Adams,  1887-'—.     Reports,  '88,  2102;  '89,  2452:  '90.  2883:  '91,  2937; 
'92,  2614. 
Operations. 
1887-'88.  Dred^ng  ander  contract  continaed,  '88,  2102. 
1888-'89.  Dredging  continued,  '89,  2453. 
1889-W.  Dredging  continued.  '90, 2883. 
1890-'92.  No  operations,  '91.  2937;  '92,  2615. 
Projects. 
By  Lient.  Col.  Robert,  1885,  for  the  formation  of  a  channel  150  feet  wide  and  12  feet 
deep  from  the  Elbow  to  Whitehall  by  dredging  and  rock  removal,  at  an  esti- 
mated cost  of  $30,000,  '85,  2312,  2313.    Also  the  formation,  by  dredging,  of  a 
channel  200  feet  wide  and  12  feet  deep  from  Four  Channels  to  Bensons  Land- 
ing,  at  an  estimated  cost  of  $50,000,  '85,  2315, 2318;  '91,  2937;  '92,  2614. 


liAKE  GEORGE,  IV.  T.— Examination  of. 

Engrineers. 

Chief  of  Enoinkeus. 

Report,  '89,  343. 
Engineer  in  Charge. 
Maj.  M.  B.  Adams,  1888.    Report,  '89,  2454. 
Plans. 
In  1888  Mai.  Adams  did  not  consider  the  locality  worthy  of  improvement  by  the 
General  Government,  '89,  2455. 
Survejrs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Maj.  Adams, '89,  2454. 


liAKE  PEPIiy,  miSSISSIPPI  BITER.— Harbor  of  rxfugb  in. 

(Continued  from  Vol.  II,  p.  263.) 


Appropriations. 


'87 $60,000 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  199,200;  '89,  234;  '90,  209. 
Engineer  in  Charge. 

Maj.  A.  Mackenzie,  1881-'—.    Reports,  '88,  1529, 1532;  '89,  1777;  '90,  2072. 

W.  A.  Thompson.    Report,  '88,  1535. 
Operations. 

1887-88.  512  linear  feet  crib  work  sunk  in  extension  of  breakwater,  '88,  1631. 
1888-'89.  Repairs  and  reconstruction  of  breakwater,  '89,  1777. 
1889-'90.  Riprap  placed  at  crib  foundations,  '90,  2074. 
Projects. 
By  Maj.  Mackenzie,  1882,  for  the  formation  of  harbors  of  refuge  at  Lake  City,  Minn., 
and  Stockholm,  Wis.,  bv  the  extension  from  the  shore  of  a  breakwater  at  each 
locality  1,000  feet  long;  estimated  cost,  $228,900,  '82,  1796;  '83,  237. 
Surreys. 
Maps. 
'90.  2074. 


liAKE   POnrTCHARTBAIN,   IjA.— Examination  of  shoals  at  Middlk 

Ground. 

Eng^lneers. 

Chief  of  Engineers. 

Report,  '91,  221, 1839. 
Engineer  in  Charge. 

Capt.  W.  L.  Fisk,  1890.    Report,  '91, 1839, 

8648 15 
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liAKE  PONTCHARTRAIN,  JLA.— Coutiimed. 

Plans. 

In  1890  Capt.  Fisk  did  not  oonsider  the  locality  worthy  of  improvement,  '91,  1839. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Capt.  Fiak,  '91, 1839. 


liARCHMONT  HARBOR,  N.  F.— Improtembnt  of. 

Appropriations. 

1890 $5, 000, '91,  801. 

Contracts. 

1890.  J.  A.  Bouker,  for  delivering  and  placing  riprap  gneiss,  at  $1.07  per  ton,  '91, 801. 
Engineers. 
Chief  of  Enoikeers. 

Reports,  '89,  71 ;  '90,  63;  '91,  74;  '92,  78. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1888-'—.    Reports,  '90,  675;  '91,  800;  '92,  704. 

A  gay c*]*  A  W'l'C 

Lieut.  J.  C.  Sandford.    Report,  '90,  676. 
H.  N.  Babcock.    Report,  '90,  678. 
Operations. 
1890-'91.  4,119  tons  of  riprap  delivered,  completing  74  linear  feet  of  Umbrella  break- 
water, and  64  linear  feet  of  Huron  breakwater,  '91,  801. 
1891-'92.  No  operations,  '92,  706. 
Physical  Characteristics- 
Description  of  the  locality,  '90,  676;  '91,  800. 
Plans. 
By  Col.  Houston,  1889,  for  improvement  of  the  anchorage  area  of  the  harbor  by 
removal  of  Umbrella  and  Huron  rocks  to  15  feet  mean  low  water;  estimated 
cost,  $126,600,  '90,  678. 
Projects. 
By  Col.  Houston,  1890,  for  improvement  of  the  harbor  entrance  by  construction  of 
two  riprap  breakwaters  extending  from  Umbrella  and  Huron  rocks  to  the 
nearest  shore;  estimated  cost,  $105,000,  '91,  800;  '92,  705. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made.  1889,  under  direction  of  Col.  Houston, 
'90,  677. 


liA  TRAPPE  RITER,  MD.— Examination  of. 

Appropriations. 

1892 $2,500 

Eng^lneers. 

Chief  of  Enginbbrs. 

Reports, '89,  112;  '91,  132. 
Enginkkk  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Reports,  '89,  920 ;  '91, 1215. 

A  fifiTfiT  A  NT 

A.  Stierle.    Reports,  '89,  920;  '91,  1215, 1217. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  921 ;  '91,  1215. 
Plans. 
In  1889  Mr.  W.  F.  Smith  estimated  the  cost  of  dredging  the  desired  channel  at 

$13,000,  '89,  921. 
By  Mr.  W.  F.  Smith,  1891,  for  improyement  of  the  river  by  excavation  of  a  channel 

11  feet  deep  at  mean  low  water  and  150  feet  wide  across  the  bar  at  the  mouth, 

and  enlargement  of  the  present  low- water  channel  of  the  river  to  75  feet 

width  and  8  feet  depth  from  the  mouth  to  Trappe  Landing;  estimated  cost, 

$7,250,  '91,  1217. 
Survej^s. 
Examination  ordered  by  act  of  Angnst  11, 1888.    Made,  1889.  nnder  direction  of  Mr. 

W.  F.  Smith,  '89,  920.    Survey  made,  1891,  nnder  direction  of  Mr.  W.  F.  Smith, 

•91, 1216. 


I 
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IjEAF   RITJER,  jniSS.— IMPBOVEMENT  OF, 

Appropriations. 

BeO $5,  OOD, '91,  1793. 

1892 5,000/92,  1458. 

Total 10,000 

Commerce. 

Commerce  to  be  affected  by  improyement,  '89, 1463. 
Engrtn^crs. 

Chief  of  Engineers. 

Report8/89, 1462;  '91,  218;  '92,  211. 
Enqineeb  in  Charge. 
Maj.  A.  N.  DamreD,  1888^—.    Reports,  '89.  1462;  '91, 1792;  '92,  1458. 
Operations. 
1891-92.  1,505  snags,  stnmps,  and  logs  removed  from  the  channel,  and  2,156  oyet- 
hanging  trees  cleared  urom  the  banks,  '92, 1458. 
Projects. 
By  Maj.  Damrell,  1889,  for  improvement  of  the  river  from  its  month  to  the  month 
of  Bowie  Creek  oy  removal  of  snags,  lo^s,  overhanging  trees,  and  similar 
obstructions,  giving  a  high- water  navigation  for  five  months  of  the  year,  at 
an  estimated  cost  of  $25,000,  '89, 1462;  ^92,  1458. 
Surveys. 
Examination  ordered  by  act  of  Augast  11, 1888.    Made,  1889,  ander  direction  of 
Maj.  Damrell,  '89,  1462. 


ILEITIS  AND  €IiABKE  BIVEB,  GREG.— Survst  or. 

Enirineers. 

Chief  of  Engineers. 

Report, '91, 421. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1890.    Report,  '91,  3383, 3384. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3383. 
Plans. 
By  Maj.  Handbury,  1891,  for  removal  of  sand  bars,  snag^,  and  logs,  at  an  estimated 
cost  of  $1,200,  '91,  3385. 
Snnreys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Maj. 
Handbury,  '91,  3385. 


liElVESf  DEL.— Construction  of  pier  msab. 

(Continued  from  Vol.  II,  p.  266.) 

A  ppropriations. 

1870-'89 $368,500 

1890 10, 000, '90,  889. 

Total 378,500 

Enifineers. 

Chief  of  Engineers. 

Reports,  '88,  81;  '89,  99;  '90,  89. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1888~'90.    Reports,  '88,  705;  '89,  869. 
M^.  C.  W.  Raymond,  1890-^—.    Report,  '90,  888. 
Operations. 
1887-'89.  No  operations;  last  appropriation  made  in  1882,  '88,  705:  '89,  869. 
188^'90.  Minor  repairs  made  to  pier,  '90,  888. 
Projects. 
By  Lieut.  Col.  Robert.  1889,  for  repairing  a  100- foot  breach  in  the  pier;  estimated 
cost,  $10,000,  '90,  888. 
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liEXINOTOlV  HARBOR,  IIEICH.— Examination  of. 

En|;rineers« 

Chief  of  Enginkers. 

Report,  '89,  319. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.     Report,  *89,  2281. 
Plans. 

Ill  1888  Col.  Poe  did  not  consider  the  harbor  worthy  of  improy«meiit,  '89,  2282. 
Surveys. 
Examination  ordered  by  act  of  AngoBt  11, 1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2281. 


£.EXIIVGTOJIII,  ]9IO.— (See  Missouri  River  between  mouth  and  Sioux  Citt.) 


UCKING  RIVER,  KF,— Improvement  ov. 

(Continued  from  Vol.  II,  p.  267.) 

Appropriations. 

1888 $3,000,  '89,  1983. 

1890 3, 000, '90,  2273. 

Total 6,000 

Ens^ineers. 

Chirf  of  Engineers. 

Reports, '88,  227;  '89,  264;  '90,  238;  '91,  306;  '92,  292. 
Engineer  in  Charge. 

Maj.  D.  W.  Lockwood,  1889-'—.    Reports,  '89, 1983 ;  '90. 2273 ;  '91, 2462;  '92, 2097. 

B.  F.  Thomas.    Reports,  '90,  2274;  '91,  2462. 
Operations. 

1887-'88.  No  operations,  '88,  227. 

1888-89.  133  snags  removed  from  channel  and  25  trees  from  the  banks,  '89,  1983. 

1889-^90.  236  trees,  430  snags,  324  stumps,  4,679  cubio  yards  solid  rook,  and  4,172 

cubic  yards  loose  rock  removed,  '90,  2273. 
1890-^91.  5,875  cubio  yards  solid  and  2,145  cubic  yards  loose  rock  and  80  snags 

removed  item  the  channel,  '91,  2462. 
1891-'92.  911  snags,  trees,  and  stumps,  798  cubic  yards  loose  rook^  and  2,001  cubic 

yards  solid  rock  removed,  '92.  2097. 
Projects. 
By  Maj.  Post,  1887,  for  an  improvement  extending  from  Farmers  to  West  Liberty 

by  removal  of  snags  and  similar  obstructions;  estimated  cost,  $17|680,  '87, 

1903. 


lillVCHESTER  RIYER,  RED.— Examination  ov. 

Enirineers. 

Chief  of  Engineers. 

Report,  '91,  131,  1202. 
Engineer  in  Charge. 

Mr.  W.  F.  Smith,  U.  S.  agent,  1891.    Report,  '91, 1203. 
JLbsistant 

A.  Stierle.    Report,  '91,  1203. 
Physical  Characteristics* 

Dtiscription  of  the  locality,  '91,  1203. 
Plans. 
In  1891  Mr.  W.  F.  Smith  did  not  consider  the  locality  worthy  of  improvement.  '91, 
1203. 
Survevs. 
Examination  ordered  by  art  of  September  19, 1890.    Made,  1890,  under  direction  of 
Mr.  W.  F.  Smith,  '91,  1203. 
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lilJVK  BITEB,  0IU:O.— Examination  ov. 
(Continued  from  Vol.  II,  p.  269.) 


lEngineen* 

Chief  or  ENGimssRS. 
Report,  '88,  304. 

E?761NEKR  IN  CHAReC. 

C^t.  C.  F.  Powell,  1887.    Report,  '88,  2179. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  2179. 


In  1887  Capt.  Powell  reported  the  river  as  unworthy  of  improvement,  '88,  2179. 
Surveys. 
Exammation  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of 
Capt.  Powell,  '88, 2179. 


LITTLE  EGO  HARBOR  BAT  AND  INLET,  inciadlnd  Oreat 

Bay,  N.  J.— Exabonation  fob  harbor  of  refuqb. 
Eng-lneers. 
Chief  of  Engixrers. 

Report,  '91, 118. 
Engineer  in  Charge. 
Mi^i.  C.  W.  Raymond,  1890.    Report,  '91, 1096. 
Physical  Characteristics- 
Description  of  the  locality,  '91,  1095. 
Plans. 
In  1890  M%{.  Raymond  did  not  consider  the  locality  worthy  of  improvement  as  a 
harbor  of  refuge,  '91,  1096. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890, under  direction  of 
M%j.  Raymond,  '91, 1096. 


LITTLE  HARBOR  AT  PORTSIIIOUTH,  BT.  H.— iMPBOVSMBirr  or. 

(Continued  from  Vol.  II,  p.  269.) 

Appropriations. 

188^'87 $10,000 

1888 20,000,  '88.  398. 

1890 40, 000, '90,  454. 

1892 30, 000, '92,  532. 

Total 100,000 

Commerce. 

List  of  vessels  wrecked  near  Little  Harbor  between  1879  and  1889,  '89,  545. 
Contracts. 
1888.  New  England  Dredging  Company,  for  dredging,  at  28  cents  per  cubic  yard, 

'89,  545. 
1890.  T.  A.  Rowe,  for  stone  delivered  in  breakwater,  at  69  cents  per  ton,  and  for 

construction  of  beacon,  at  $450,  '91,  609. 
1892.  G.  W.  Andrews,  for  breakwater  construction  stone,  at  $1.11  per  ton,  '92,  533. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  21;  '89,  80;  '90,  25;  '91,  31;  '92,  38. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '88,  397 ;  '89,  543 ;  '90,  454:  '91,  608. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  531. 
Operations. 
1887-^88.  36,021  cubic  yards  material  dredged  from  out,  '88,  398. 
1888-^89.  37,479  cubic  yards  material  dredged,  '89,  544. 
1889-^90.  27,000  cubic  yards  material  dredged,  '90,  454. 

1890-'91.  Beacon  built,  and  4,543  tons  of  stone  placed  in  the  breakwater,  '91,  609« 
1891-^92.  13,502  tons  stone  placed  in  the  breakwater,  '92,  532. 
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LITTIiG  HARBOR  AT  PORTSmOVTH,  N.  H.— Continued. 

Projects. 

By  Col.  Thom^  1882,  for  dredging  a  channel  of  entrance  to  the  inner  harbor  9  feet 
deep  at  mean  low  water  and  100  feet  wide,  widening  the  anchorage  basin  to 
300  feet  for  a  dlBtance  of  700  feet,  and  giving  additional  protection  oy  a  small 
breakwater  on  the  ledge  at  Jerry  Point;  estimated  cost,  $33,000,  '82,  507;  '85, 
481;  '86,60;  '87.468. 

Project  enlarged  by  Lient.  Col.  Smith  in  1888,  to  provide  for  two  small  break* 
waters  at  the  mouth  of  the  harbor,  and  for  dredging  the  channel  and  anchorage 
basin  to  a  depth  of  12  feet  at  low  water;  estimated  cost,  $235,000,  '88, 387; 
'89,30,543,544;  '92,631. 


lilTTIiE  PIGEON  RITER,  TENN.— Ezaminatiov  OV. 

Engrineers. 

Chief  of  Enoinekrs. 
Report,  '91,  285, 2287. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1891.    Report,  '91,  2287. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2287. 
Plans. 
In  1891  Lieut.  Col.  Barlow  did  not  consider  the  locality  worthy  of  improvement, 
.'91,  2288. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction 
of  Lieut.  Col.  Barlow,  '91,  2288. 


I^ITTIiE  RITER,  I^A.— Imfrovrment  ov. 

(Continued  from  Vol.  II,  p.  271.) 

Appropriations. 

1888 $2, 500, '89.  1601. 

Enirlneers. 

Chief  of  Engineers. 

Reports,  '88,  179;  '89,  210;  '90, 189. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1887-^—.    Reports,  '89,  1600;  '90, 1881. 
Operations. 
1887-'89.  2,645  logs  and  snags  remo\red  from  the  channel,  and  4,300  trees  and  stumps 

removed  from  the  banks,  '89,  1601. 
1889-'90.  120  snags  removed  from  the  channel  and  515  trees  from  the  banks,  com- 
pleting the  projected  improvement,  '90,  1881, 1882. 
Projects. 
By  Capt.  Willard,  1887,  for  clearing  the   river  of  obstructions  from  Catahoula 
Lake  to  Trinity,  a  distance  of  about  25  miles;  estimated  cost,  $2,500,  '87,  1499; 
'89,  1600.    Completed  in  1890,  '90,  1881. 


lilTTIiE  RIYERy  MO.,  from  Homersviile  to  its  Junction  with 

tiie  Saint  Francis*— Improvement  of. 

(Continued  from  Vol.  II,  p.  272.) 

Appropriations. 

1888 $5, 000, '88,  191. 

1890 3, 000, '90. 1957. 

Total 8,000 

Enftrineers. 

Chief  of  Enginkers. 
Report8/88,  191;  '89,  225;  '90,  202;  '91,  256;  '92,  247. 

Capt.  H.  S.  Taber,  1887-'—.    Reports,  '89,  1G68;  '90,  1956;  '91,  2064;  '92, 1698; 
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lilTTJLE  RITER,  MO.,  from  Homersville  to  Us  Junction  witb 

the  Saint  Francis— Continued. 

Operations. 

1887-'89.  No  operations;  '88,  191;  '89, 1669. 

1889-'90.  Snagging  operations  begun,  '90, 1956. 

1890-^91.  109  snags  removed  from  the  channel,  25  oubio  yards  of  earth  excavated, 
161  trees  cleared  from  the  banks,  and  a  dam  300  feet  long  built  across  chute, 
'91,  2064. 

1891-92.  96  snags  and  8  drift  piles  removed  frt>m  the  channel,  and  1,087  overhang- 
ing trees  cleared  from  the  banks,  '92, 1697. 
Projects. 

By  Capt.  Taber,  1887,  for  an  eight-months  navigation  from  the  mouth  to  Homers- 
YiBe  by  dam  construction  closing  cut-off,  and  removal  of  snags  and  similar 
obstructions,  at  an  estimated  cost  of  $8,000,  '87, 1549:  '88, 191.  Increased  in 
1892  to  $11,000,  '92, 1697. 


lilTTIiE  SAIiEM  €]I£EK.  N.  J.— Examination  or* 

Enirineers. 

Chief  of  Enginebrs. 

Report,  '89, 102. 
Engineer  in  Charge* 

Lieut.  Col.  H.  M.  Robert,  1888.    Report,  '89,  876. 
Assistant. 
li.  Y.  Schermerhorn.    Report,  '89, 877.  * 

Physical  Characteristics. 

Description  of  the  locality,  '89,  877. 
Plans* 
In  1888  Lieut.  Col.  Robert  did  not  consider  the  oteek  worthy  of  improvement, 
'89,  877. 
Snrve^rs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  CoL  Robert,  '89,  877. 


I^ITTliE  SODVS  HARBaB,  N.  T.— (See  Sodus  Harbor  (Little),  N.  Y.) 


LITTIiE  TENNESSEE  RITEB,  TEIVN.— Improvement  o9. 

(Continued  from  Vol.  II,  p.  272.) 

Appropriations* 

1882 $5,000 

Enffineers. 

Chief  of  Engineers. 

Report,  '88,  209. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  188ft-'—.    Report,  '88*  1604. 
Operations. 

1887-'88.  No  operations,  '88,  1604. 
Piiysieal  Characteristics* 

Description  of  stream,  '88,  1604. 
projects* 
By  Maj.  King,  1882,  for  improvement  from  its  mouth  to  the  mouth  of  the  Tellico 
River,  about  13  miles,  by  removal  of  snags,  logs,  bowlders,  and  similar  obstruc- 
tions, and  oonstructiou  of  stone  wing  dams,  securing  a  channel  40  feet  wide 
and  2  feet  deep;  estimated  cost,  $23,724,  '82,  1868,  18&. 
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£.0€K1¥00DS  FOLLY  KIVEK,  HT.  €.— Improvbmbnt  of. 

(Continued  from  Vol.  II,  p.  273.) 

Appropriations. 

1890 $5,000,  '91,  1403. 

1892 3,000,  '92,  1179. 

Total  ..•••. ......     8,000 

Contracts* 

1891.  Atlas  Dredging  Company,  for  dredging,  at  20  oents  per  enbio  yard,  '91,  1404. 

Engrineers. 

Chief  of  Enqinbbrs. 

Reports,  '91,  167;  '92,  167. 
Enginkubs  in  Charge. 

Capt.  W.  H.  Bixby,  1887-'92.    Report,  '91,  1402. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1177. 

A  Q  a  T  »iT  A  NT 

.  E.  D.  Thompson.    Report,  '92,  1179. 
Operations. 

1891-'92.  20,777  cubic  yards  material  dredged,  '92,  1178. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '92,  1177. 

Projects. 

By  Capt.  Bixby,  1887,  for  the  excavation  of  a  6-foot  low-water  channel  100  feet 
wide  from  the  mouth  to  the  head  of  navigation  at  Lockwoods  Folly  Bridge, 
a  distance  of  25  mUee;  estimated  cost,  $40,000,  '87,  1101;  *91, 1402. 
Surveys. 
Maps. 
'92,  Atlas,  37, 38. 


I.OUI8A  FOBK  OF  SANDT  BITEB,  VA.— (See  Bio  Sandt  Riybk.) 


£.UBE€  CHANIVEEiy  ME.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  274.) 
Appropriations. 

1879-W $105,000 

1888 20, 000, '88,  376. 

Total 125,000 

List  of  appropriations,  '88,  375. 
Commerce. 

Benefits  to,  from  improvement,  '88,  874. 
Contracts. 

1889.  A.  K.  Wright,  for  dredging,  at  35  cents  per  cubic  yard,  '89,  505. 
Enffineers. 
Chief  of  Engineers. 

Reports,  '88,  11;  '89,  19;  '90,  15;  '91.  19,33,424;  *92,  24. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '88,  374;  '89,  604:  '90,  428;  '91,  671, 

616,  621. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  495. 
Operations. 
1887-'88.  24,172  cubic  yards  material  dredged,  '88,  374. 
1888-'89.  No  operations,  '89,  504. 

1889-'90.  20,286  cubic  yards  material  dredged,  '90,  428. 
1890-'91.  29,172  cubic  yards  material  dredged,  '91,  571. 
1891-^92.  No  operations,  '92,  496. 
Piiysicnl  Ciiaracteristics. 

Relation  of  channel  to  surrounding  points,  '88,  374. 
Plans. 
By  Lieut.  Col.  Smith,  1891,  for  widening  the  existing  channel  to  660  feet  at  mean 
low  water;  estimated  cost,  $231,000,  '91,  618. 
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LUBGC  CHABnVfiL,  Mi:.— Continued. 

Projects. 

By  Lient.  Col.  Thoui,  1879,  for  improvement  of  bars  between  the  Narrows  and 
Western  Bar  Beacon,  a  distance  of  2^  miles,  by  widening  the  channel  to  200 
feet  and  deepening  to  12  feet:  estimated  cost,  $48,000,  '79,  44, 246, 280, 282. 

Revised  in  1880  to  $130,000,  '80,  326.  Amended  in  1881  and  1882  to  $154,000,  '81, 
460;  '82,  487. 

From  1879  to  1882,  inclnsive,  $129,000  was  appropriated. 

In  1883  Col.  Blunt  proposed 'increasing  the  width  of  the  channel  to  275  feet  an4 
depth  to  15  feet,  at  an  estimated' cost  of  $113,000,  '83,  400;  '85,  463. 

In  1884  the  aggregate  of  appropriations  was  $139,000,  when  the  estimate  to  complete 
was  amended  to  $167,500,  '86,  529. 

Amount  estimated  for  completion  in  1888,  $2,500,  '88,  375. 

Project  completed  in  1891  at  a  cost  of  $168,929,  '92,  496. 

Surveys* 

Examination  of  the  channel.  Made,  1890,  under  direction  of  Lieut.  Col.  Smith, 
'91,  617. 


liUDINCITON  HARBOR,  IMIICH.—lMrRoyKMBsrr  ov. 

(Continued  from  Vol.  II,  p.  275.) 

Appropriations. 

1867-*87 $292,435 

1888 60, 000, '88,  1906. 

1892 5, 000, '92,  2327. 

Total 357,435 

List  of  appropriations,  '92,  2327. 

Contracts. 

1889.  Truman  &  Cooper,  for  pier  oonstrnction,  at  a  total  of  $62,417.97,  '89,  2175. 
Truman  &,  Cooper,  for  pile-pier  couHtriictiou,  at  a  total  of  $55,568.16. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '88,  253;  '89,  296;  '90,  267,2625;  '91,  338;  '92,  324. 
Engineers  in  Charge. 

M^.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1905. 

M^.  W.  Ludlow,  1889-'^.    Reports,  '89, 2173 ;  '90, 2621, 2628 ;  '91, 2683 ;  '92, 2326. 

Operations. 

1887-'88.  3,780  cuhic  yards  material  dredged  from  the  channel,  '88,  1906. 

1888-'89.  4  crihs  for  the  north  pier  begun,  '89,  2174. 

1889-'90.  500  linear  feet  of  crib  work  added  to  north  x>ier;  17,018  cable  yards  sand 

dredged;  400  linear  feet  of  crib  work  added  to  north  pier;  592  linear  feet  of 

sand  fence  built  upon  south  beach,  '90,  2621. 
1890-'91.  Repairs  to  uortli  pier,  '91,  2683. 
1891-'92.  19,397  cubic  yards  sand  dredged  by  hired  labor,  '92,  2326. 

Projects. 

By  Maj.  Wheeler,  1866,  for  2  parallel  crib  piers  200  feet  apart,  extending  into  the 
lake  450  feet  on  the  north  side  and  610  feet  on  the  south  side:  repairs  to  old 
north  slab  pier;  removal  of  old  south  slab  pier;  close  piling  m  south  side  of 
crib  and  dredging  to  12  feet^  '67,  25, 114.  Estimated  cost  amended  in  1879, 
$213,787,  '80,  2014 ;  '85,  2074.  Whole  amount  appropriated  from  1867  to  1884, 
inclusive,  $263, 185,  '85,  2074. 

By  Capt.  Lock  wood,  1884,  for  formation  of  harbor  of  refuge  by  widening  to  400  feet 
the  present  entrance  to  Pere  Marquette  Lake  by  construction  of  a  new  south 
pier  and  dredging  channel  to  18  feet;  estimated  cost,  $419,185,  '84,  2001;  '85, 
2093.    Recommended  by  Board  of  Engineers,  1884,  '85,  2093. 

In  1880  the  project  was  amended  by  Maj.  Ludlow,  with  the  approval  of  the  Chief 
of  Engineers,  to  retain  the  south  pier  in  its  position  as  indicated  in  the  project 
of  1866, '90,  2622.  ^ 

Surveys. 

Maps. 
'90.  2680. 
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liVniBEB  RIVER,  If.  C— Improysmknt  OV. 

(Continned  from  Yol.  II,  p.  276.) 

Appropriations. 

1888 $5,000/88,128. 

1890 5,000/90, 1199. 

1892 6,000, '92,  1200. 

Total 16,000 

En^neers. 

Chikv  of  Enginkbrb. 

Keports,  '88.  128;  '89,  150  j  »90, 188;  '91, 171;  '92,  170. 
Engineer  in  Charge. 
Capt.  P.  V.  Abbot,  1888-^—.    Reports,  '89,  1158, 2795;  '90, 1198:  '91,  1445;  '92, 
1199. 
Assistant 
H.  Whitford.    Reports, '89, 1159;  '90, 1199;  '91,  1447;  '92,  1200. 
Obstructions. 
Bridges  of  Carolina  Central  R.  R..  W.  and  C.  R.  'R.,  and  low  bridge  at  Nicholas, 
'89,  2795. 
Operations. 
1887-'90.  No  operations,  '88, 128;  '89, 1159;  '90, 1199. 
1890-^91.  2,434  snags  and  logs  cleared  from  the  channel,  and  3,472  trees  cat  from 

the  banks,  '91,  1447. 
1891-^92.  River  cleared  of  snags  and  similar  obstmctions  from  the  mouth  to  50 
miles  above,  '92,  1199. 
Projects. 
By  Capt.  Bixby.  1887,  for  clearing  the  river  of  obstructions  so  as  to  permit  of  a 
4  to  6  foot  oraft  steam  navigation  from  its  mouth  to  Lumberton ;  estimated 
cost,  $35,000^  '87, 1106;  '92,  1199. 
Surveys. 
Maps. 
'90, 1198. 


IiTIfnr  HARBOR,  MASS.^-lMPROVSMENT  or. 

(Continued  from  Vol.  II,  p.  277.) 

Appropriations. 

1882-'87 $66,000 

1888 10, 000, '88,  446. 

1890 15, 000, '90,  496. 

1892 10, 000, '92,  573. 

Total 101,000 

Contracts. 

1888.  Bay  State  Dredging  Company,  for  dredging,  at  29  cents  per  cubic  yard  in 
main  ship  channel,  and  45  cents  per  cubic  yard  in  Baugus  River  Channel ; 
also  for  removal  of  bowlders  over  3  tons  each,  at  $10  per  cubic  yard,  '89,  570. 
1890.  New  England  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard, 
'91,  643. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  26;  '89,  37;  '90,*  31;  '91,  39;  '92,  45. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  445. 

Lieut.  CoL  S.  M.  Mansfield,  1889-'—.    Keports,  '89,  568;  '90,  494;   '91,  641; 
•92,  572. 
Operations. 
1887-'89.  No  operations,  '88, 446;  '89,  569. 
1889-'90.  25,571  cubic  yards  material  dredged,  '90,  495. 
189a-'91.  No  operations,  '91,  642. 

1891-'92.  40,000  cubic  yards  material  dredged  from  the  harbor  basin,  '92,  573. 
Projects. 
By  Board  of  Engineers,  1884,  for  the  formation  of  a  channel  200  feet  wide  and  10 
feet  deep  at  mean  low  water,  from  a  point  near  the  White  Rocks  to  deep  water 
opposite  Little  Nahant,  ana  from  deep  water  opposite  Sand  Point  to  Lynn 
Harbor  lino;  the  upper  part  of  the  channel  to  be  maintained  by  occasional 
dredging,  the  lower  part  by  a  training  wall  Joining  the  land  at  Little  Nahant; 
estimated  cost,  $145,000,  '84,  521,  528.  Cost  revised  to  $157,000,  '85,  517 : 
'87.  609. 
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liTNN  HABBOR,  MASS.— Continned. 

Projects — Continued. 
In  September,  1888,  the  project  was  modified  by  extending  the  inner  channel  400 
feet  inside  the  harbor  line  and  making  at  its  inner  end  an  anchorage  basin 
500  by  300  feet  and  10  feet  deep  at  mean  low  water;  reyised  cost  of  project, 
$182,000,  '89,  37;  '92,  673. 
Swupveyn* 
Of  the  improTed  channels  made,  1888,  under  direction  of  Lieut.  Col.  Gillespie, 
'88,  446. 


liTNIV  HATEIV  BAF^  TA«— Survrt  for  harbob  ov  bepugh. 

(Continued  from  Vol.  II,  p.  277.) 

Bngliieers*  • 

Chief  of  Ekoinkebs. 

Reports,  '91,  146;  '92,  147. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Uains,  1892.    Report,  '92,  1076. 
Physical  Char  tic  teiisUcs. 

Description  of  the  locality,  '92,  1077. 
Plans. 
By  Lieut.  Col.  Hains,  1891,  for  the  formation  of  a  harbor  of  refuge  in  Lynn  Haven 
Bay  near  Cape  Henry  at  the  foot  of  Chesapeake  Bay,  Va.,  by  construction  of 
a  breakwater  4,500  feet  long,  of  concrete  blocks  laid  close  and  bonded  together ; 
estimated  cost,  $1,555,538,  '92,  1079. 
Surveys. 
Survey  for  harbor  of  refuge  ordered  by  act  of  March  3, 1891.    Made,  1891,  under 
direction  of  Lieut.  Col.  Hains,  '92, 1076. 


LTlVltf    HAVEN    BAT,    fVaterwaj    connecting,    with    Eastern 
Branch  of  Elizabeth  Biver,  Ya«~£xAMiNATioN  fob. 

Eniineers. 

.  Chief  of  Enoixbkrb. 
Report,  '91, 153, 1310. 
Enginsers  in  Chargb. 
Capt.  C.  B.  Phillips,  1880.    Report,  '91,  1312. 
Lieut.  G.  J.  Fiebeger,  1890.    Report,  '91,  1310. 
Assistant. 
F.  W.  Ij^st.    Report,  '91, 1313. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1313. 
Plans. 
In  1890  Lient.  Fiebeger  did  not  consider  the  locality  worthy  of  improvement,  '91, 
1312. 
Snrvejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Lieut.  Fiebeger,  '91,.  1310. 


MACHODOC  BIVEB,  TA.— ExAMiNATioir  Of* 

(Continued  from  Vol.  ll^  p.  277.) 

A  ppropriations* 

1^ $3,000 

Enirineers. 

Chief  of  Enginbkrb. 

Report,  '89,  135. 
Enginkrr  in  Charge. 

Col.  Wm.  P.  Craighin,  1889.    Report,  '89, 1087. 
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MACHODOC  BIVEB,  ¥A.--Oontmaed. 

Physical  Characieristics. 

Description  of  the  locality,  '89,  1037. 
Plans. 

lu  1888  Col.  Craigbill  did  not  recommend  the  improvement  of  the  locality,  *B9, 1037. 
Survejrs. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Mr.  S.  T.  Abert,  '89.  1037. 


JUACJKEYS  CREEKy  Bl.  C— Improvement  ov. 


Appropriations. 

1^ $15, 000, '91,  1840. 


Commerce. 

Commercial  interests,  '89,  1138. 

Contracts. 

1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  26  cents  per  oabio 
yard,  '91, 1340. 
Enirineers. 

Chief  of  Engineers. 

Reports, '89,  149;  '91,  155;  '92,  156. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1888-'92.    Reports,  '89. 1137  j  '91, 1339. 

Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1113. 

Operations. 

1890-'91.  Dredging  in  progress  nnder  contract,  '91,  1339. 
1891-'92.  41,359  cubic  yards  of  material  dredged,  '92,  1114. 
Pliysicai  Ciiaracteristics* 
Description  of  tbe  locality,  '89, 1137. 

Projects. 

By  Capt.  Bixby,  1889,  for  improvement  of  the  creek  entr<ance  by  tbe  excavation  of 

a  straight  cbannel  of  100  feet  width  and  9  feet  depth  at  low  water  from  the 

mouth  of  the  creek  across  the  bar  to  Albemarle  Sound ;  estimated  cost,  $15,000, 

'89.  1139;  '91,  1339. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 

Capt.  Bixby,  '89, 1137. 
Maps. 
'91,1340. 


mAHON  BITER,  DEIi.~£xAMiKAT[oir  OF. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1889.    Report,  '89,  908. 

ASSI 8TA  NT 

A.  Stierlo.     Report,  '89,  909. 
Pliysicai  Characteristics. 

Description  of  the  locality,  '89, 909. 
Plans. 

In  1889  Col.  Craigbill  didnot  consider  the  locality  worthy  of  improvement,  '89, 909. 
Survey's. 
Examination  ordered  by  act  of  August  11, 18^.    Made,  1889,  under  direction  of 
W.  F.  Smith,  '89,  908. 


RIAIiDEN  AND  HKYSTIC  RIVERS,  MASS.— Impboviembnt  of. 

(Continued  from  YoL  U,  p.  278.) 

Appropriations. 

1882 $10,000 

Enifineers. 

Chief  of  Engineers. 
Reports,  '88,  29;  '89,  43. 
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MAIiDEN  AND  MYSTIC  BITERS,  MASS.— Continaed. 

« 

E  n  nineers — Continued. 
Enoinbers  in  Charge. 
Lieut.  Col.  O.  L.  Gillespie,  1886-'—.    Report,  '88,  456. 
Lient.  Col.  8.  M.  Mansfield,  1888-'—.    Report,  '89.  594. 
Operations. 

1887-'88.  No  operations ;  channel  improvements  completed,  '88,  466. 
Projects. 
The  project  originally  proposed  by  Lieut.  Thorn,  in  1880,  was  to  exoairate  a  channel 
100  feet  wide  and  12  feet  deep  at  mean  high  water  np  to  the  second  bridge  in 
Maiden,  with  2  cut-offs,  one  east  of  the  island  near  themoutili  of  the  river,  and 
one  through  the  marsh,  one-half  mile  above;  estimated  cost,  $40,000.    This 
project  was  modified  in  1882^  when  it  was  proposed  to  make  the  natural  chan- 
nel of  the  river  100  feet  wide.  12  feet  deep  at  mean  high  water  to  the  first 
bridge  in  Maiden,  thence  to  the  second  bridge  75  feet  wide  with  the  same 
depth,  at  an  estimated  cost  of  $47,000. 
Lient.  Col.  Gillespie  states,  in  1888,  that  the  improved  channel  meets  all  existing 
requirements,  and  further  appropriations  are  therefore  not  recommended,  '88, 
456. 
Plans. 
In  1888,  after  examination,  Lient.  Col.  Gillespie  did  not  consider  that  the  ooet  of 
straightening  and  deepening  the  existing  channel  to  admit  of  12  feet  at  high- 
water  range  of  tides,  estimated  at  $37,000,  was  commensurate  with  the  com- 
mercial interests  to  be  subserved,  '89,  594. 
Snrvejrs. 
Examination  for  straightening  and  deepening  the  channel  ordered  by  act  of  August 
11, 1888.    Made,  1888,  under  direotion  of  Lieut.  Col.  Gillespie^  '89,  594. 


MAMAROIVECK  HARBOR,  N.  T.— iMPBOVEiiBMT  ov. 

(Continued  from  Vol.  II,  p.  279.) 
Appropriations. 

im $15,000 

List  of  appropriations,  '88,  569. 
Enirineers. 

Chief  of  EKGimBBB. 

Report,  '88,  53.  ^ 

Enginser  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Report,  '88,  668. 
Operations. 

1887-'88.  Available  funds  not  sufficient  to  continue  work  under  project,  '88,  569. 
Physical  Ciiaracteristics. 

Description  of  the  harbor,  '88,  569. 
Projects. 
By  Maj.  Barlow,  1882,  for  improvement  of  Mamaroneck  Harbor  by  removal  of 
Round  Rock  and  part  of  Nells  Rook  to  4-foot  depth,  and  of  Bush  Rock,  Inner 
and  Outer  Steamboat  rocks,  and  Little  Nanhook  to  7-foot  depth,  together  with 
the  excavation  of  a  7-foot  channel  100  feet  wide  to  the  old  steamboat  wharf 
and  continuing  it  with  4-foot  depth  and  80-foot  width  to  new  steamboat 
wharf;  estimated  cost,  $43,000,  '82,  639, 640;  '87,  623;  '88,  669. 


HAIVASCIUAIV  river,  N*  J.— Improvsment  or. 

(Continued  from  Vol.  II,  p.  279.) 

Appropriatio  ns. 

1879-'82 $39,000 

1890 2, 000, '91,  1012. 

Total 41,000 

List  of  appropriations,  '92,  898. 
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MANASHVAN  Bl  V£  It,  N.  J.-<;oiitinaed. 

Eaffineers. 

Chikf  of  £nginkers. 

Reports,  '88,  75;  '91,  106;  '92,  109. 
Emginekrs  in  Charge. 

Capt.  G.  McC.  Derby,  1887-'88.    Report,  '88,  667. 

Capt.  T.  L.  Caaey,  1891-'—.    Reports,  '91, 1010;  '92,  897. 
Assistant. 

C.  S.  Kelsey.    Report,  '91, 1011. 
Operations. 

1887-'88.  No  operatioiiB  for  lack  of  funds,  '88,  668;  '91, 1012;  '92,  897. 
Physical  Characteristics. 
Description  of  the  river,  '88,  667. 

Projects. 

By  Col.  Macomb,  1879,  for  constr action  of  jetties  at  the  inlet  to  control  and  to 
concentrate  the  sconring  action  of  ebb  tides;  the  improyement  of  the  upper 
river  by  dredging  and  removal  of  wrecks,  logs,  and  snags;  estimated  cost, 
$52,120,  '72,  68,  462,  464;  '86,  761. 

The  Board  of  Engineers  of  1880  considered  that  the  Jetties  proposed  would  be 
insufficient  to  maintain  the  desired  improvement,  '80,  552;  '8o,  752,  Conclu- 
sions of  Board  justified  by  subsequent  experience,  '86,  754. 

In  18^  Col.  Qillespie  proposed  the  extension  of  the  north  letty  seaward  255  feet, 
and  for  construction  of  905  linear  feet  of  jetty  on  south  side;  estimated  oost^ 
$40,000,  '82,  702;  '86^  753. 


MANATIEWm  RIV£R,  FliA.— Lmprovement  OV. 

(Continued  from  Vol.  II,  p.  280.) 

Appropriations. 

1882-'87 *$25,000 

1888 5,000, '88,  1109. 

1890 6,000, '90,  1603. 

1892 6,000,  '92, 1386. 

Total 42,000 

List  of  appropriations,  '92,  1385. 
Contracts. 

1888.  D.  6.  Ambler,  for  dredging,  at  29  cents  per  cubic  yard,  *89,  X84L 
Esigrineers. 
Chief  of  Kngineers. 

Reports,  '88,  147;  '89,  170;  '90,  152;  '91,  191;  '92,  188. 
Engineers  in  Charge. 
Capt.W.  M.  Black,  1886-'92.    Reports, '88,  1107;  '89,  1340;  '90,  1602;  '91, 1653. 
Maj .  J.  C.  Mallery,  1892-'—.    Report,  '92,  1384. 
Assistant. 
J.  H.  Bacon.    Report,  '88,  1109. 
Operations. 
1887-'88.  15,302  cubic  yards  material  dredged  from  the' cut,  '88,  1108. 
1888-'89.  No  operations,  '89,  1341. 

1889-'90.  14,977  cubic  yards  material  dredged,  '90,  1603. 
1890-'92.  No  operations,  '91,  1654;  '92,  1386. 
Physical  Characteristics. 

Description  of  the  river,  '88,  1108. 
Projects. 
By  Mai.  Damreli,  1882,  for  improvement  of  Manatee  River  by  the  excavation  of 
a  channel  100  feet  wide  and  13  feet  deep  at  mean  low  water  from  Tampa  Bay 
to  Shaws  and  McNeills  Points,  a  distance  of  about  4  miles;  estimated  cost, 
$70,000, '82,  1321;  '83,  1028;  '86,  1151. 
This  project  was  subsequently  modified,  increasing  the  estimated  cost' to  $73,000, 
to  provide  for  opening  np  the  entire  lower  river  to  light-draft  boats,  by  the 
formation  of  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low  water  from 
Tampa  Bay  to  Manatee,  '90,  1602 ;  '91, 1653. 
Surveys. 
Of  river  made,  1888,  under  direction  of  Capt.  Black,  '88, 1108, 1109. 
Maps. 
Of  river,  '88, 1108. 

*0f  this  MDount  $2,000  was  for  Peaae  River,  '87, 1241. 
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MANCHJESTER  HARBOR,  MASS.— Improvshent  ov. 

(Continned  from  Vol.  II,  p.  281.) 

Appropriations. 

1888 $2, 500, '89,  567. 

1890 6, 000, '90.  494. 

1892 6,800,  '92,  670. 

Total 14,300 

Contracts. 

1890.  Hamilton  &  Sawyer,  for  dredging,  at  29  cents  per  onbic  yard,  and  for 
removal  of  bowlders,  at  $6  each,  '91,  639. 
EniTineers. 
Chief  of  Engineers. 

Reports, '88.  26,32;  '89.  36;  '90,  31;  '91.  37;  '92,  44. 
Engineers  in  Charge. 
Lieat.  Col.  G.  L.  Gillespie,  1888-'89.    Report,  '88.  463, 466. 

Lieat.  Col.  S.  M.  Mansfield,  1889^—.    Reports,  '89, 567 ;  '90, 493 ;  '91, 638 ;  '92, 569  • 
Assistant. 
S.  Uaagensen.    Report^  '88,  467. 
Operations. 
1887-^90.  No  operations, '88,  463;  '89,  567;  '90,  493. 
1890-'91.  7,316  cnbic  yards  of  material  drt^dged,  '91,  638. 
1891-'92.  14,736  cnbic  yards  material  dredged,'92,  569. 

Projects. 

By  Lient.  Col.  Gillespie,  1887,  for  improvement  of  the  harbor,  restoring  the  channel 
to  ito  former  depth  of  from  3  to  4  feet  mean  low  water  by  the  excavation  of  a 
channel  4,000  feet  lon^,  60  feet  wide,  and  4  feet  deep  from  Proctors  JPoint  to  the 
town  wharves,  reqniring  the  removal  of  100,000  cnbic  yards  of  material,  at  au 
estimated  cost  of  $14,300,  '88,  464, 466;  '89,  567;  '92,  569. 
Surveys. 

Ordered  by  act  of  Aagnst  5, 1886.    Made,  1887,  under  direction  of  Lieat.  CoL  G.  L. 
Gillespie,  '88, 466. 

Maps. 
'88^466. 


IHAIVISTEi:  HARBOR,  miCH.— Imfbovemknt  qv. 

(Continued  from  Vol.  II,  p.  281.) 

Appropri  ations. 

1867-^87 $238,000 

1888 10,000,  '88,  1905. 

1890 50, 000, '90,  2617. 

1892 50, 000, '92,  2325. 

Total 348,000 

List  of  appropriations,  '92, 1^24. 
Contracts. 

1889.  Charles  Berner,  for  breakwater  construction,  at  a  total  of  $9,331.02,  '89, 2172. 

1890.  Truman  &  Cooper,  for  dredging,  at  14  cents  per  cubic  yard,  '91,  2^. 

1891.  C.  H.  Starke,  for  dredging,  at  14^  cents  per  cubic  yard ;  Gay  lord  &,  Wing,  for 
white  pine  timber  and  plank,  at  $17  per  M  feet,  B.  M. ;  S.  Bedford,  for  plank, 
at  $14.50  per  M  feet,  B.  M. ;  G.  W.  Crouter,  for  bolts  and  spikes,  at  3  cents  per 
pound;  F.  A.  Hagen,  for  stone,  at  $2.24  per  cord,  '91,  2681. 

Engrineers. 
Chief  of  Engineers. 

Reports,  '88,  253;  '89,  296;  '90.  266;  '91,  338;  '92,  328. 
Engineers  in  Charge. 
Maj .  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1904. 

Mai.  Wm.  Ludlow,  1889-'—.     Reports,  '89,  2171;  '90,  2616,2618;  '91,  2678;  '92, 
2322. 
Operations. 
1887-'88.  South  pier  extended  50  feet,  '88,  1905. 
1888-'89.  Construction  of  two  cribs  begun  under  contract,  '89,  2171. 
1889-^90.  South  pier  extended  100  feet;  repairs  to  north  pier,  '90,  2616. 
1890-'91.  57,800  cubic  yards  material  dredged ;  crib  construction  in  progress,  '91, 
2678. 
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nABrnTEE  HARBOB,  IHICH.— Contmiied. 

Operations — Continned. 
1891-92.  40,784  cubic  yards  material  dredged;  200  linear  feet  of  north  pier  exten- 
sion completed;  764  linear  feet  of  north  revetment  rebuilt;  repairs  to  north 
pier,  '92,  2323. 
Plans* 
Bj  M%j.  LndloWy  1889,  for  extension  of  the  north  pier  550  feet  to  the  18- foot  cnrve 
in  the  lake,  and  the  south  pier  350  feet  to  the  14-foot  curve ;  also  for  dredging 
a  15-foot  channel  between  the  piers;  estimated  cost,  $115,000,  '90,  2619. 
Projects* 
The  project  of  1866^  with  the  modifications  of  1870  and  1874,  proposed  the  parallel 
extension  of  crib  piers  so  as  to  obtain  at  least  12  feet  depth  of  channel ;  esti- 
mated cost,  $180,949,  '76,  469.    Modified  in  1870  and  1874  for  extension  of  piers, 
at  a  t4>tal  estimated  cost  of  $234,000,  '80,  2012.    In  1886,  after  an  aggregate 
appropriation  of  $248,000,  it  was  estimated  that  $92,700  would  be  required  to 
complete  project,  '86,  1760. 
In  1890,  after  a  farther  appropriation  of  $60,000,  Maj.  Ludlow  estimated  $75,000  as 
requisite  for  completion  of  project,  '90, 2617;  ^1,  2679. 
Surveys. 
Maps. 
'90,  2618. 


niABIISTKtl^E  HABBOB,  JIIICH.— Improvbmx»t  OF* 

(Continued  from  Vol.  II,  p.  282.) 
Appropriations. 

im-'si $6,000 

£nirineers« 

Chikf  or  EKonnesBS. 

Reports, '88,  235;  '89,  274;  '90,  247;  '91,  317;  '92,  303. 
Engineers  in  Charge. 
MiO-  C;.  E.  L.  B.  Davis,  1886-^92.    Reports,  '88, 1835;  '89, 2042;  '90. 2326;  '91,  2523. 
Maj.  J.  F.  Gregory,  1892-^—.    Report,  '92.  2170. 
Operations* 

1887-^92.  No  operations  since  1880,  '88, 1835 ;  '89, 2042 ;  '90, 2326 ;  '91. 2524 ;  '92, 2170. 
Projects* 
By  M%j.  Robert,  1879,  for  removal  of  20,000  cnbic  yards  of  sand  from  between 
existing  piers;  estimated  cost,  $6,000, '80,  1932. 
Surveys* 
Sorvey  made,  1890,  nnder  direction  of  M%j.  Davis,  '90,  2326. 


MABTITOWOC  HABBOB,  1¥IS*— Impboybmxnt  OV. 

(Continued  from  Vol.  II,  p.  282.) 

Appropriations* 

1852-^87 $291,820 

1888 8,000,  '88,  1862. 

1890 8, 000, '90,  2345. 

1892 28, 000. '92,  2193. 

Total 335,820 

List  of  appropriations,  '92,  2192. 
Commerce* 

Importance  of  the  harbor,  '88,  1852. 
Contracts* 

1888.  Truman  &  Cooper,  for  superstmctnre  reconstmction  400  feet,  at  $3^120.80, 

'89.  2061. 
1890.  Truman  Sl  Cooper,  for  600  linear  feet  of  pier  superstructure  constmotion,  at 
$4,884,  '91.  2547. 
Engineers* 
Chief  OF  Engineers. 

Reports, '88,  240;  '89,  279;  '90,  252;  '91,  323;  '92,  309. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1851;  '89, 2060;  '90, 2343;  »91, 2546, 
liaj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2191. 
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IHANITOWOC  harbor,  iriS.-^ontmaed. 

Operattons. 

1887-'88.  One  orib  sunk,  extending  the  sonth  pier  50  feet,  and  12,250  linear  feet  of 

Bnperstmctare  completed  upon  sonth  pier,  '88,  1851. 
1888-'^.  4,490  cubic  yards  material  dredged  by  city  of  Manitowoc  and  private 

parties;  30,350  cubic  yards  material  dredged  by  hired  labor;  400  linear  feet  of 

south  pier  completed  under  contract,  '89,  2060. 
1889-'90.  No  operations,  '90,  2344. 
1890-^1.  9,464  cubic  yards  material  dredged;  400  linear  feet  of  north  pier  rebuilt, 

'91, 2546. 
1891-^92.  342  linear  feet  of  north  pier  rebuilt ;  2,429  cubic  yards  material  dredged, 

'92,  2192. 

Plans. 

By  Maj.  Davis,  1890,  for  an  exterior  harbor  protection  of  crib  work  400  feet  )ong. 
built  at  an  angle  of  45  degrees  with  tne  line  of  direction  of  the  piers  and 
about  600  feet  beyond  the  lake  end  of  the  north  pier ;  estimated  cost,  $40,000, 
'90,2346. 

Private  and  Corporate  Work. 

Dredging  done  by  city  of  Manitowoc  and  private  parties,  '89,  2060. 

Projects. 

The  original  project  of  1866,  together  with  the  modifications  of  1869, 1872,  and 
1881,  proposed  the  formation  of  a  channel  between  two  parallel  crib  piers  250 
feet  apart,  between  the  18f-foot  curve  in  the  lake  and  deep  water  in  the  river, 
14  feet  deep  at  the  inner  end,  increasing  to  18  feet  at  the  outer  end ;  estimated 
cost,  $308,182.54,  '81,  2094;  '86,  1667;  '87,  2044. 

In  1890  the  construction  of  an  exterior  breakwater  400  feet  in  length  was  pro- 
posed, at  an  estimated  cost  of  $40,000,  which,  with  $12,000  for  preservation  of 
piers  and  maintenance  of  channel,  increases  the  total  cost  of  improvement 
to  $348,182,  '92,  2192. 

Sarreys* 

Survey  made,  1890,  nnder  direction  of  Maj.  Davis,  '90,  2344. 
Maps. 
'80,1862. 


MAIfOKIIV  RIT£R,  MD*— iMPBOVEifKirr  or. 

Appropriations. 

1890 $7, 500, '91,  1197. 

1892 7, 500, '92,  977. 

Total 15,000 

Contracts* 

1891.  F.  C.  8omerB,  for  dredging,  at  15f  cents  per  cubic  yard,  '91,  1197. 

Eni^neers* 

CHier  OF  Enginesbs. 

Beports,  '89,  112;  '90, 102;  '91, 129;  '92,  129. 
ENGOnEBJt  IN  Chabgb. 

W.  F.  Smith,  U.  8.  agent,  188a-'—.    Beports,  '90,  959;  '91,  1195;  '92,  978. 
Assistant. 

A.  Stierle.    Report,  '90,  960. 

Operations* 

1890-'91.  42,016  cnbic  yards  material  dredged,  '91, 1190. 
1891-^92.  No  operations,  '92,  976. 

Physical  Ciiaracteristics. 

Description  of  the  locality,  '90,  960. 

Projects. 

By  Mr.  W.  F.  Smith,  1890,  for  excavation  of  a  channel  between  Loonst  and  Sharps 
Points  100  feet  wide  and  6  feet  deep  at  mean  low  water ;  estimated  cost,  $30,000, 
'90,961;  '92,976. 

Surveys. 

Ordered  bv  act  of  Angnst  11, 1888.    Made,  1890,  under  direction  of  Mr.  W.  F.  Smith, 


erea  oya 
'90,  961. 

8648 16 
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lEANTlJA  CREEK,  N*  J.— Ibiprovemsmt  0V« 

(Continued  from  Vol.  II,  p.  283.) 

'  Appropriations. 

18& $3,000 

Contracts* 

1889.  American  Dredging  Company,  for  dredging,  at  13  cents  per  cubic  yard,  '90, 

904. 
Engrineers* 

Chief  or  Enginieers. 

Reports,  '88,  83;  '89,  101;  '90,  91. 
Engineers  in  Charge. 

Lieut.  Col.  H.  M.  Robert,  1885-^90.    Reports,  '88,  711 ;  '89,  873. 

Maj .  C.  W.  Raymond,  1890.    Report,  '90,  904. 

Operations* 

1887-'89.  No  operations,  '88.  711;  '89,  873. 

1889-'90.  20,000  cubic  yards  material  dredged  firom  tbe  channel,  '90,  904. 
Pliysicai  Ciiaracteristics* 
Description  of  the  creek,  '88,  711. 

Projects* 

By  Capt.  Ludlow,  1882,  for  the  improvement  of  Mantua  Creek  between  Mantua  and 
the  mouth  by  ezcayation  of  a  channel  having  a  low- water  depth  of  10  feet  and 
a  width  of  80  feet  at  the  month,  diminishing  to  4  feet  depth  and  40  feet  width 
at  Mantua;  estimated  cost,  $35,000,  '82,  806. 

By  Lieut.  Col.  Robert,  1889,  for  the  formation  of  a  dredged  channel  60  feet  wide  and 
not  less  than  8  feet  deep  at  mean  low  water  between  the  8-foot  curve  in  the 
Delaware  River  and  the  Phosphate  Wharf,  a  distance  of  about  3,000  feet;  esti- 
mated cost,  12,900.  '89, 874. 


MARCUS  HOOK,  PA*— Ice  harbor  at. 

(Continued  from  Vol.  II,  p.  284.) 
A  ppropriations* 

l829-'87 $199,000 

1888 15,000,  '88.  704. 

1890 5,000,  '90,  887. 

Total 219,000 

List  of  appropriations,  '92,  930. 

Contracts* 

1888.  F.  C.  Somers,  for  dredging,  at  14  cents  per  cubic  yard.     H.  H.  Pambly,  for 
repairs  to  piers  andplacing  mooriufi:  piles,  for  a  lump  sum  of  $1,557.50,  '89,  868. 
1892.  Davis  &  Irvin,  for  repairs  to  landing  piers  and  placing  7  groups  of  mooring 
piles,  at  a  total  of  $1,014,  '92, 930. 
fing^ineers* 
Chief  of  Engineers. 

Reports,  '88,  79;  '89,  98;  '90,  88;  '91, 113;  '92^  114. 
Engineers  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  188&-'90.    Reports,  '88,  701 ;  '89,  866. 
Maj.  C.  W.  Raymond,  1890-'—.    Reports,  '90,  886;  '91.  1072;  '92,  92a. 
Operations* 
1887-88.  58,000  cubic  yards  material  dredged  from  shoal  area  at  lower  end  of  har- 
bor; proposed  new  pier  completed;  pile  foundations  of  Pier  No. 6  removed, 
and  two  groups  of  mooring  piles  placed  between  existing  piers,  '88,  702. 
1888-^89.  100,000  cubic  yards  material  dredged  and  landing  piers  repaired,  '89, 867. 
1889-'92.  No  operations,  '90,  887;  '91,  1072;  '92,  930. 
Projects* 
The  original  project  of  1866,  with  the  amendments  thereto,  proposes  the  formation 
of  a  harbor  for  the  protection  of  vessels  against  moving  ice  by  the  construc- 
tion of  stone  piers  behind  which  vessels  can  anchor,  and  the  formation  of  a 
bulkhead  about  1,800  feet  long,  parallel  with  the  shore  line  and  about  150  feet 
outside  of  high-water  line,  together  with  the  deepening,  by  dredging,  of  the 
area  behind  the  piers  and  in  front  of  the  bulkhead,  '86.  117.    Total  amount 
appropriated  from  1829  to  1886,  inclusive,  $199,000;  amount  required  to  com- 
plete project,  $3,000)  '86^  833. 
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HIARCUS  HOOK,  PA.— Continaed. 

Projects — Continued. 
By  Lieut.  Col.  Robert,  1888,  for  excavation  of  the  harbor  to  24  feet  mean  low  water 
outside  the  line  running  midway  between  each  pair  of  ice  piers;  from  this 
line  gradually  diminishing  to  18  feet  along  the  line  running  midway  between 
the  inner  ice  piers  and  the  landing  piers,  gradually  dimiuifihing  to  12  feet 
on  the  line  joining  the  head  of  the  landing  piers,  from  which  latter  lipe  the 
bottom  would  take  a  gentle  slope  of  about  one  on  six  until  it  reaches  the  nat- 
ural bottom.    Amount  of  dredging  required,  about  100,000  cubic  yards.    The 
project  also  provides  for  the  reconstruction  of  the  upper  courses  upon  two  of 
the  U.  8.  Landing  Piers;  estimated  cost,  $20,000,  '89,  867. 
Sarveys. 
Maps. 
'88,702. 


MAB^IJETTJB  HARBOR,  IIIICH.— iMPROYBinBBiT  cm. 

(Continued  from  Vol.  II,  p.  286.) 

^riations* 

i867-'87 $329,230 

1888 25,000, '88,  1831. 

1890 40, 000, '90,  2302. 

1892 80, 000, '91,  2144. 

Total 474,230 

List  of  appropriations,  '89,  2021. 
Contracts. 

1889.  Morrison  &  Hannah,  for  breakwater  construction,  snbstruotnre  at  $92.90  and 

Buperstnicture  at  $17.10  per  running  foot,  '89,  2022. 
1891.  C.  Bemer,  for  crib  breakwater  construction,  at  a  total  of  $28,080,  '91,  2508. 
Enflrineers. 
Chief  of  Engineers. 

Reports, '88,  1831;  '89,  272,366,2027,2031,2038;  '90,  245;  '91,  315;  '92.  300. 
Board  of  Engineers. 
Convened  at  Marauette,  November  27,  1888,  by  S.  O.  No.  64,  to  report  upon  the 
establishment  or  harbor  lines  in  Marquette  Harbor,  Mich.    Report,  '89,  2032. 
(Majs.  Davis,  Allen,  and  Quinn.) 
Engineers  in  Charge. 
Ma|.  C.  E.  L.  B.  Davis,  1886-'89.     Report,  '88,  1831. 

MaJ.  J.  B.  Quinn,  1889-'91.     Reports,  '89,  2021, 2027, 2028, 2039;  '90,  2300. 
Capfc.  W.  L.  Fisk,  1891-'—.    Reports,  '91,  2505 ;  '92,  2142. 
Operations. 
Repairs  to  breakwater  made  by  hired  labor,  '88,  1831. 
1887-89.  No  operations,  '88,  1831 ;  '89,  2021. 
1889-'90.  180  linear  feet  of  breakwater  built,  '90,  2300. 
1890-'91.  Repairs  to  superstructure,  '91,  2506. 

1891-92.  Breakwater  extension  in  progress;  repairs  to  superstructure,  '92,  2143. 
Projects. 
By  Maj. W.F.Reynolds,  1866, for  a  crib  breakwater  filled  with  stone,  extending 
from  north  side  of  harbor  southerly  for  a  distance  of  2,000  linear  feet,  with  a 
width  of  20  feet  at  inner  end,  increasing  to  30  feet  at  outer  end :  when  com- 
pleted to  be  5  feet  above  water,  '66,  iv,  79, 80, 82 :  '86,  291 ;  estimated  cost, 
^5,129.  '66,  iii,8;  iT,8L 
In  1875  the  breakwater  was  completed  to  a  length  of  2,010  feet,  at  a  cost  of  $92,000 
less  than  original  estimate, '76,  ii,  330;  '86,  291.    Maj.  Robert  then  proposed 
an  addition al  extension  of  400  linear  feet,  at  an  additional  cost  of  $68,000,  '75, 
i,  189;  '86,  282. 
In  1888  Mf^.  Davis  provided  for  the  extension  of  the  breakwater  for  a  distance  of 

1,200  feet,  at  an  estimated  cost  of  $200,000,  '88,  1831. 
In  1889  the  length  of  the  projected  breakwater  was  reduced  by  Maj.  Quinn  to  1,000 

fbet,  at  a  cost  of  $121,000,  '89,  2021. 
In  1890  Maj.  Quinn  proposed  the  addition  of  a  concrete  superstructure  to  the  2,000 
linear  feet  of  breakwater  built  under  the  project  of  1866;  estimated  cost, 
$149,454.36.    This,  together  with  the  cost  of  breakwater  extension  as  projected 
in  1889,  made  a  total  of  $270,454.36  for  completion  in  1890,  '90.  2301. 
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MABTHAS  YHVEVARB,  Inner  and  outer  harlbor  at  Edirartown^ 

Mass*—- Improvement  of. 

(See  alM  Edoartown  Harbob,  Mass.) 

Appropriations. 

mo,.,. $2,000/91,699. 

1892 2,500/92.604. 

Total 4,6Q|> 

Engineers* 

Chief  op  Enoikbers. 

Reports,  '89,  56;  '90,  50;  '91,  49;  '92,  53. 
Engineers  in  Chahge. 

MaJ.  W.  B.  Livermore,  1888-'92.    Reports,  '90,  585;  '91,  696. 

Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  602. 

Operations* 

1890-'91.  No  operations,  '91,  698. 

1891-'92.  15,385  cubic  yards  material  dredged  by  hired  labor,  '92$  60S. 

Piiysical  Ciiaracterislics* 

Description  of  the  locality,  '90,  586. 

Plans* 

By  Maj.  Livermore,  1889,  for  improvement  of  the  onter  harbor  of  Edgart-own  by 
construction  of  an  ice  breaker  and  breakwater  of  riprap  granite;  estimated 
cost,  $96,800,  '90,  586. 

Projects* 

By  Maj.  Livermore,  1891,  for  removal  of  a  shoal  called  "Middle  Ground''  in  the 
center  of  the  harbor  to  a  depth  of  10  feet  at  mean  low  water;  estimated  cost, 
$4,500/91,698;  '92,603. 

Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Mij.  Livermore, 

'90,  587. 


MATAOORDA  BAT,  TEX*— Improvement  of  xntrancb  to* 

(Continued  from  VoL  II,  p.  175.) 


A  ppropriatlons* 

1876-'87 $327,500 


EnKlneers* 

Chief  of  Engineers. 

Reports,  '88,  175 ;  '89,  205. 
Board  of  Engineers. 
Convened  at  New  York,  November  11, 1887,  to  examine  and  report  upon  the  advis- 
ability of  continuing  further  improvements  at  Pass  Cavallo.     Report,  '88, 1299. 
(Cols.  Casey  and  Abuot,  Lieut.  CoL  McFarland,  and  Maj.  King.) 
Engineer  in  Charge. 
Maj.  O.  M.  Ernst,  1886-'89.    Reports,  '88,  1301, 1302 ;  '89,  1564. 
Operations* 
1887-'88.  The  Board  of  Engineers  of  1887  recommended,  in  view  of  Maj.  Ernst's 
report  for  that  year,  that  no  further  improvements  be  attempted  at  Pass  Cavallo, 
'88,  1300, 1306. 
Projects. 
The  Board  of  Enp:ineer8  recommended  the  extension  of  a  Jetty  from  the  head  of 
Matagorda  Island  in  a  southeastern  direction,  and  the  construction  of  ^oins 
and  transverse  jetties  for  shore  protection,  the  object  being  to  obtain  a  3^-foot 
channel  across  the  bar  and  protect  the  head  of  Matagorda  Island;  estimated 
cost,  $1,039,280/80,  1258,1260;  '86,  1329;  '87,  1430. 
In  1887,  in  view  of  the  failure  of  existing  works  to  accomplish  the  desired  result, 
the  Board  of  Engineers  recommended  that  no  further  works  of  improvement 
be  undertaken  at  this  locality,  '88,  1300. 

Surveys* 

Of  Puss  Cavallo.    Made,  1887,  under  direction  of  Maj.  Ernst,  '88, 1302* 
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nrATTAPOjyi  BITEB,  VA.— improvement  ov. 

(Continued  from  Vol.  II,  p.  287.) 

A  impropriations* 

1880-'87 $13,300 

1888 3, 000, '88,  827. 

1890 3,000,  *90,  1078. 

1892 4,000,  '92,  1061. 

Total 23,300 

List  of  appropriations,  '88,  827. 
Contracts. 

1891.  H.  T.  Morrison  &  Co.,  for  construction  of  plant,  at  a  total  of  $6,129,  '92, 1060. 
Eni^ineers. 
Chief  of  Engineers. 

Reports, '88,  112;  89, 129;  '90, 116;  '91,  144;  '92, 145. 
Engineers  in  Charge. 
S.  T.  Ahert,  U.  S.  agent,  1875-'91.    Reports,  '88,  826;  '89,  1012;  '90, 1072. 
Lieut.  Col.  P.  C.  Hains,  1891-'92.    Report,  '91. 1273. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1059. 
Operations. 
1887-88.  1,179  linear  feet  of  pile  dike  built,  and  430  logs,  snags,  trees,  and  stumps 

removed ;  29  mats  built  and  sunk,  '88,  827. 
1888-'89.  79  round  piles  and  2,400  feet,  B.  M.,  sheet  piles  driven,  and  102  linear  feet 

wall  pieces  fastened  by  hired  labor,  '89,  1012. 
1889-'90.  Dikes  already  in  process  of  construction  finished,  and  243  linear  feet  of 

additional  work  built  by  hired  labor,  '90,  1072. 
1890-'91.  No  operations,  '91,  1274. 

1891-^92.  165  snags,  27  logs,  and  270  overhanging  trees  removed,  '92,  1060. 
Projects. 
By  S.  T.  Aberfc,  1875,  for  removal  of  snags  and  wrecks,  and  excavation  of  channel 
from  head  of  navigation  to  Line  Tree  Bar,  having  a  width  of  40  feet  and  a 
depth  of  5i  feet  at  low  water;  estimated  cost,  $34,059,  '75,  ii,  169, 170. 
In  1884  S.  T.  Abort  proposed,  in  addition  to  the  previous  project^  the  construction 
of  dikes  at  Robinson  and  Latanes  bars,  at  an  estimated  cost  of  $38,000.  '85, 
979;  '86, 143,916;  '87,  941. 
Surveys* 
Maps. 
'88,827. 


SEATTAlVAlf  CREEK,  HT.  J.— Improyememt  0V« 

(Continued  from  Vol.  II,  p.  287.) 

Appropriations. 

18Sl-'82 $21,000 

1890 2,500,  '91,  1003. 

1892 9, 620, '92,  891. 

Total 33,120 

List  of  appropriations,  '92,  891. 
Contracts. 

1891.  Atlantic  Dredging  Company,  for  dredging,  at  S7i  cents  per  cubic  yard,  '91. 
1003. 
£nprineers. 
Chief  of  Engineers. 

Reports, '88,  74;  '91,  104;  '92,  107. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1887-'90.    Rjport,  '88,  663. 
Capt.  T.  L.  Casey,  1890-'—.    Reports,  '91,  1003 ;  '92,  890. 
Operations. 
1887-'91.  No  operations, '88,  664 ;  '91,1003. 
1891^92.  5,028  cubic  yards  material  dredged,  '92,  891. 
Piiysicnl  Characteristics. 

Description  of  the  creek,  '88,  663. 
Projects. 
By  Lieut.  Col.  Michler,  1880,  for  formation  of  a  channel,  by  dredging,  4  feet  deep  at 
mean  low  water  and  100  feet  wide  from  the  mouth  up  to  Winkson  Creek,  a  dis- 
tance of  about  2  miles,  to  the  head  of  navigation  at  the  Long  Branch  Railroad 
Bridge 4  feet  deep  at  mean  low  water  &nd  75  feet  wide;  estimated  cost,  ^,120, 
•81,  722;  '86,  762;  '91,  1003. 
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MATTITUCK  BAT,  IV.  J.— Exa^mination  for  brea.kwater  at. 

Commerce. 

Present  and  prospective  commercial  interests  of  Mattituck,  '91,  840. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '91,  80. 
Engineer  in  Charge. 
Col.  D.  C.  Houston.    Report,  '91,  843. 
Physical  Characteristics. 

Description  of  the  inlet  and  bay,  '91,  843. 
Plans. 
By  Col.  Houston,  1891,  for  formation  of  a  channel  7  feet  deep  at  low  tide  fronn  Long 
Island  Sound  up  to  the  tide  mill  at  Mattitnck,  100  feet  wide  at  the  entrance, 
and  thence  to  the  mill  to  be  80  feet  wide,  the  entrance  channel  to  be  secured 
by  the  construction  of  parallel  jetties  extending  from  the  shore  out  to  the 
9-foot  curve  in  Long  Island  Sound ;  estimated  coat,  $83,000,  '91,  845. 
Survej^s. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Col.  Houston,  '91,  843. 


mAURICi:  BIVER9  IV.  J.— Improvement  of. 

(Continued  from  Vol.  II,  p.  289.) 

Appropiiatious. 

l882-'87 $25,000 

1888 10, 000, '88,  738. 

1890 8, 000, '90,  916. 

Total 43,000 

List  of  appropriations,  '90,  916. 
Commerce. 

lucrease  in  amount  of  shipping  consequent  upon  improyement^  '88,  739. 
Contracts. 

1889.  American  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '90, 

916. 
1891.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubie  yard, '91, 
1089. 
Engineers. 
Chikf  ov  Engineers. 

Reports,  '88,  86;  '89, 102;  '90.  92;  '91,  117;  '92,  119. 
Engineers  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'91.    Reports,  '88,  738 ;  '89.  880 ;  '90,  916. 
Maj.  C.  W.  Raymond,  1891-'—.    Reports,  '91,  1089;  '92,  938. 
Operations. 
18«7-'88.  29,3()3  cubic  yards  material  dredged  from  the  channel,  '88,  738. 
1888-'89.  No  operations,  '89,  880. 

1889-'90.  49,918  cubic  yards  material  dredged,  '90,  916. 
1890-'91.  6,785  cubic  yards  material  dredged,  '91,  1088. 
1891-^92.  37,392  cubic  yards  material  dredged,  '92,  939. 
Projects. 
By  Capt.  Ludlow,  1882,  for  improvement  of  Maurice  River,  between  Millville  and 
its  mouth,  by  excavation  of  a  cbanuel  100  feet  wide  and  4  feet  tleep  at  mean 
low  water,  commencing  2^  miles  below  the  bridge  at  Millville  to  a  point  called 
Pea  Landing;  also  a  cut  of  the  same  width  and  depth  through  a  point  of  land 
at  Silver  River;  from  Pea  Landing  to  the  bridge  the  channel  to  be  4  feet 
deep  and  60  feet  wide  for  a  distance  of  400  feet  above  the  bridge,  the  100-foot 
width  to  be  resumed,  being  reduced  to  50  feet  for  the  next  500-foot  length; 
estimated  cost^  $114,500, '82,  811;  '85,  868;  '87,  86;  '92,  938. 


MEDOIflAC  RIVER,  ME.— Examination  ov. 

Engineers. 

Chief  of  Engineers. 

Report, '89,  31. 
Engineer  in  Charge. 

Lieut  CoL  J.  A.  Smith,  1888.    Report;  '89,  549. 
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nSDOniAC  RIYJBR,  l!I£.--Continiied. 

Physical  Characteristics. 

Description  of  the  looality,  '89,  549. 
Plans* 

In  1888  Lient.  Col.  Smith  did  not  oonsider  that  the  general  commerce  of  the  local- 
ity, warranted  an  improvement  of  the  river,  '89,  549. 
Sarveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  onder  direction  of 
Lient.  CoL  Smith,  '89,  549. 


llI£ABOir  RIVlBR,  W.  VA.— ExAMiKATioir  o9. 

(Continued  from  Vol.  II,  p.  289.) 

Engrineers. 

Chief  of  Engineers. 

Report,  '88,  226. 
Engineer  in  Charge. 

Col.  W.  P.  Craighill,  1886.    Report,  '88, 1761. 
Assistant. 

N.  H.  Hu'tton.    Report,  '88,  1762. 
Physical  Characteristics. 
Description  of  the  locality,  '88,  1761. 

Plans. 

Bv  Col.  Craighill,  1887,  for  cleariug  Meadow  River  to  facilitate  the  rafting  of  logs, 
at  an  estimated  cost  of  $45,000,  '88,  1762. 
Surveys*   ' 
Exaniioation  ordered  by  act  of  Angost  5,  1886.    Made,  1887,  under  direction  of 

Col.  Craighill,  '88, 1761. 
Maps. 
'8a  1762. 


]!I£HE:RRI]V  river,  IV.  C.--IMPROVEMENT  ov. 
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Appropriations. 

1882 $5,000 

En§:ineers. 

Enginebr  in  Charge. 
Col.  W.  P.  Craighill,  1888.    Report,  '88.  773. 
Operations. 

1887-'88.  No  operations,  '88,  773. 
Projects. 

By  Capt.  Mercur,  1882,  for  removal  of  snags,  logs,  and  similar  obstructions  to 
secure  a  9-foot  channel  80  feet  in  width  from  the  mouth  to  Murfreesboro ; 
estimated  cost,  $125,000,  '82,  1115. 

In  1888  Col.  Craighill  stated  that  no  permanent  benefit  was  to  be  derived  from  the 
improvement,  '88,  773. 


BIElflPIIIS    HARBOR9   TCIVN.— EXAMmATION  70B   BXMOYAL   OV    BAft  IN 

THE  Mississippi  opposite. 

Appropriations. 

1892 $25,000 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '91,  258. 
Engineers  in  Charge. 

Capt.  S.  W.  Roessler,  1891.    Report,  '91,  888T. 

Col.  C.  B.  Comstock,  1891.    Report,  '91.  258. 
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Plans. 

In  1891  Col.  Corastook  reported  that  in  view  of  its  great  cost  and  anoertain  results 
ail  improvement  at  this  locality  should  not  be  undertaken  by  the  United 
States,  '91,  258. 

Snrvejrs. 

Examination  ordered  by  act  of  September  19^  1890.  Made,  1891,  under  direction 
of  Capt.  Boessler,  '91,  3587. 


BIEIVCIIISHA  BITE  (BIGHT),  MASS.— Sdbvxt  ov. 

(Continued  from  YoL  II,  p.  290.) 

Bng^ineers. 

Chief  of  P^noinbers. 

Reports,  '91,  62;  '92,  66. 
Enginekk  in  Chargk. 

Maj.  W.  R.  Livermore.    Report,  '92,  642. 

Physical  Characteristics. 

Description  of  the  locality,  '92,  642. 

Plans. 

By  Maj.  Livermore,  1891,  for  confining  the  current  and  producing  a  scour  across 
the  bar  by  the  construction  of  brush  and  stone  jetties  extending  out  from  the 
banks  on  either  side  of  the  mouth  of  the  outlet  to  10  feet  of  water  in  the 
bight;  estimated  cost,  $20,000.  In  view  of  the  uncertainty  of  maintenance 
and  the  present  demands  of  commerce,  M^.  Livermore  considered  the  expe- 
diency of  the  improvement  doubtful,  '92,  645. 


HENOinONEi:  HARBOR,  HICH.  AND  UTI^.—Impboybment  of. 

(Continued  from  Vol.  II,  p. 291.) 

Appropriations. 

1882-'87 $203,000 

1888 9,000, '88,  1838. 

1890 54, 000, '90,  2329. 

Total 266,000 

List  of  appropriations,  '92,  2174. 

Eni^neers. 

Chief  of  Engineers. 

Reports,  '88,  236;  '89,  275,287;  '90,  248. 
Enqinebrs  in  Charge. 

Maj.  C.  E.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1837;  '89, 2044;  '90, 2328;  '91, 2527. 

Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2173. 

Operations. 

1887-'89.  No  operations,  '88, 1837 ;  '89,  2045. 

1889-90.  610  linear  feet  of  north  pier  rebuilt  above  the  water  line,  and  1,105  cubic 

yards  material  dredged  by  hired  labor,  '90,  2329. 
1890-'91.  14,170  cubic  yards  material  dredged,  '91,  2527. 
1891-'92.  Channel  excavation  completed,  '92,  2174. 

Projects. 

By  Maj.  Houston,  1 871-^74,  for  the  extension  of  two  parallel  piers  about  400  feet 
apart  to  the  16-foot  curve  in  the  bay,  with  dredgins^  between  the  piers  to 
afford  a  channel  between  the  entrance  and  deep  water  in  the  river  14  feet  deep ; 
estimated  cost, $212,000, '71,  109;  '72,  115;  '74,  139;  '84,  1835;  '86,  1652. 

Surreys. 

Ordered  by  act  of  August  IL  1888.  Hade,  1889,  under  direction  of  Maj.  Davis, 
•89,2045. 
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nilBrOIIIOIirEi:  RIT£R,  wis.— Impbovehent  of. 

Appropriations. 

1892 $20, 500, '92,  2176. 

Contracts. 

1890.  Tmman  &  Cooper,  for  dredging,  at  lOf  cents  and  11|  cents  per  cubic  yard, 
'91,2530. 
Ciugineers. 
Chief  of  Engineers. 

Reports, '90p  259;  '91,  818;  '92,  304. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '90,  2394 ;  '91,  2528. 
Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2175. 
Assistant. 
L.  M.  Mann.    Report,  '90,  2396. 
Operations. 
1890-^91.  26,058  cnbio  yards  material  dredged,  '91,  2529. 
1891-'92.  126,047  cubic  yards  material  dredged,  '92,  2176. 
Projects. 
By  Maj.  Dayis,  1889,  for  improvement  of  the  river  by  the  formation  of  a  dredged 
channel  16  feet  deep  and  200  feet  wide,  from  Green  Bay  to  Ludiugton  &,  Co.'s 
Mill,  a  distance  of  about  2  miles;  estimated  cost,  $109,609,  '90,  2396;  '92,  2528. 
Width  of  channel  reduced  to  100  feet  for  a  distance  of  2,600  feet,  reducing  the 
estimated  cost  of  project  to  $74,500,  '92,  2530. 
In  1892,  after  expenditure  of  $74,500,  it  was  estimated  that  $10,000  would  be 
required  for  maintenance  of  improved  channel,  '92,  2176.    * 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Maj.  Davis, 
'90,2395. 


MEBHIENTOir  RIY£B,  liA.— SuKVST  or. 

Appropriations. 

1892 $7,600 

Enirineers. 

Chief  of  Engineers. 

Report,  '91.  230. 
Engineers  in  Charge. 

Capt.  W.  L.  Fisk,  1891,    Report,  '91, 1858L 

Maj.  J.  B.  Quinn,  1891.    Report,  '91,  1862. 

P.  H.  Thompson.    Report,  '91,  1859, 1863. 
Physical  Cliaracteristies. 

Description  of  the  locality,  '91,  1859. 
Plans. 
By  Mi^.  Quinn,  1891,  for  clearing  the  river  of  obstructions  from  Viterboville  to  the 
mouth,  and  construction  of  a  brush  dam  at  Lower  Mud  Lake,  at  an  estimated 
cost  of  $23,615.    Also  construction  of  jetties  at  the  month,  to  give  deep  water 
over  the  bar,  at  an  estimated  cost  of  $781,210.    '91,  1863. 
Surveys. 
Survey  made,  1891,  under  direction  of  Maj.  Quinn,  '91, 1862. 


lEERRIllIAC  RITER,  RIASS.— Improvemsmt  or. 
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Appropriations. 

1828-'84 $230,866.72 

1890 10,000.00,  '90,  485. 

1892 1, 500. 00, '92,  556. 

Total 242,366.72 

List  of  appropriations^  '86,  561. 


250  INDEX   OF 

JHERRIIIEAC  river,  mass.— Continned. 

Engineers. 

Chief  of  Engineers. 

Reports,  '88,  23;  '89,  33;  '90,  27;  '91,  34;  '92,  40. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  436. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89,  556;  '90,  484;  '91,  638;  '92, 
554. 
Operations. 

1887-'90.  No  operations, '88,  437;  '89,  557;  '90,  485;  '91,  629;  '92,  554. 
Pbysical  Ciiaracteriscics. 

Description  of  the  river,  '88,  436. 
Projects. 
Between  1828  and  1834,  inclusive,  $60,366.72  were  appropriated  for  the  removal  of  a 

sand  bar  and  the  constmction  of  a  breakwater  at  the  river's  month. 
The  orij2^inal  project,  1869,  proposed  the  removal  of  obstmotions  from  the  upper  and 
lower  falls  of  Gangway  Rock,  the  Boilers,  and  a  wreck  near  the  mouth ;  esti- 
mated cost,  $69,025, '69,  421 ;  '70.469,473;  '76,  i,  165;  '86,61. 
In  1874  the  project  was  extended  to  include  the  removal  of  rocks  at  Doer  Island 
and  at  Rocks  Bridge  and  Little  Currier  Shoal,  so  as  to  give  channel  depths  at 
ordinary  high  water  as  follows:  (^om  month  to  Deer  Island  Bridge,  16^  feet; 
thence  to  Haverhill  Bridge,  12  feet;  thence  to  foot  of  Mitchells  Falls,  10  feet; 
thence  to  head  of  Upper  Falls,  4|  feet:  estimated  cost,  including  project  of 
1869,  $147,000,  '76,  i,  165 ;  '86, 61 ;  '87,  494.    Project  completed  in  1884,  with  the 
exception  of  the  removal  of  the  ''Boilers,"  under  an  aggregate  appropriation 
of  $167,000,  when  it  was  estimated  that  $26,000  additional  would  be  required 
for  the  farther  improvement  of  the  river  between  Plumb  Island  Light  and 
Lawrence,  '82,  534,541;  '84,  501;  '86.  561;  '87.  494. 
From  1883-'86  additional  improvements  were  recommended  by  Maj.  Raymond  for 
the  river  below  Mitchells  Falls,  including  removal  of  the  ''Boilers''  and  sunken 
rocks  at  the  Falls,  at  an  estimated  cost  of  $11,500,  '90,  485. 
In  1892  $11,000  was  estimated  as  required  for  the  extension  of  the  improvement  to 
Lawrence,  5  miles  above  the  FaUs,  '92, 5i5. 
Surveys. 
Maps. 
'89,  566. 


niCHIGAN  CITF  HARBOR,  IND.— Improvembnt  or. 
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Appropriations. 

OuTKR  Harbor. 

1836-'87 $891,7&3.92 

1888 90, 000. 00, '88,  1920. 

1890 50, 000. 00, '90.  2665. 

1892 30, 000. 00, '92.  2367. 

Total 1,061,763.92 

IimER  Harbor. 

1880-'87 $71,875.00 

1888 5, 000. 00, '88,  1921. 

1890 7, 500. 00, '90,  2666. 

1892 15, 000. 00, '92,  2368. 

Total 99,375.00 

Lisfc  of  appropriations  for  outer  and  inner  harbors,  '92,  2367. 
Contracts. 

1889.  H.  B.  Herr  &,  Co.,  for  outer  harbor  breakwater  construction,  at  a  total  of 
$69  239.17  '89  2200. 

1890.  H.  B.  Herr  <&  Co.,  for  white  pine  timber,  at  $17.90  per  M  foot,  B.  M.,  '90, 2666. 
Parkhurst  &  Wilkinson,  for  drift  bolts  and  spikes,  at  2^  to  2f  cents  per  pound ; 
£.  6.  Crosby,  for  timber,  at  $18.50  per  M  feet,  B.  M. ;  J.  S.  Hopper  dc  Sons,  for 
plank,  at  $13  per  M  feet,  B.  M.,  '91, 2708. 

Eni^ineers. 
Chief  of  Engineers. 
£eportB,'88»  258;  '89,  304;  '90,  273;  '91,  344;  '92, 330. 
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MICHIOAIV  €1T¥  HARBOR,  INB.--CoiitinaecL 

E  ni^ineers — Continued. 

Engineers  in  Charge. 
Maj .  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1919. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89,  2197;  '90,  2662;  '91,  2706;  '92,  2985. 
Operations. 

1887-88.  Outer  harbor:  542  linear  feet  of  pile  portion  of  west  pier  rebuilt:  entire 
west  pier  filling  replaced,  and  general  repairs  to  breakwater.  Inner  narbor: 
4,510  cubic  yards  material  dredged,  '88,  1919^  1920. 

1888-89.  Outer  narbor:  Outer  end  of  west  pier  decked  over;  "Breakwater  Pier" 
completed  by  construction  »ud  placing  of  150  linear  feet  of  crib  work.  Inner 
harbor:  64,085  cubic  yards  material  dreilged,  '89,  2199, 2201. 

1889-'90.  Outer  harbor:  500  linear  feet  of  new  breakwater  work  built;  repairs  to 
prior  breakwater  construction.  Inner  harbor:  24,740  cnbic  yards  material 
dredged,  '90,  2665, 2666. 

1890-'91.  Outer  harbor:  Reconstruction  of  the  3  outer  cribs  of  the  breakwater  pier 
completed;  repairs  to  onter  535  feet  of  the  west  pile  pier;  leveling  up  of  outer 
breakwater  superstructure,  '91,  2706.    Jnuer  harbor:  No  operations,  '91,  2707. 

1891-'92.  Outer  harbor :  Repairs  to  breakwater ;  superstructure  completed  over  the 
500  feet  of  crib  work  in  the  outer  breakwater,  '92, 2366.    Inner  hiirbor :  Repairs 
to  dredging  plant;  84,893  cabic  yards  material  dredged,  '92,  2368. 
Projects. 

Work  at  this  harbor  was  commenced  by  the  United  States  in  1836.  Between  this 
date  and  1852  $156,203.92  was  appropriated,  including  relief  claims,  and  applied 
to  dredging,  crib  construction  at  the  entrance  of  the  harbor,  and  the  commence- 
ment oi  a  breakwater  covering  the  entrance,  '67,  98;  '76,  ii,  447;  S.  Doc.  42^ 
Thirty -fifth  Congress,  first  session,  pages  74, 175. 

In  1866  previous  constructions  had  practically  disappeared  by  decay  and  destruc- 
tion when  the  work  was  resumed  under  an  appropriation  of  $75,000,  with  the 
proviso  that  it  was  to  be  available  when  $100,000  had  been  expended  bv  the 
Michigan  City  Harbor  Company,  '67, 23,  96, 100.  Between  1866  and  1870  the  proj- 
ect proposed  the  formation  of  a  chanuel  entrance  12  feet  deep,  to  be  obtained 
by  pier  extension  and  dredging,  '67,  95,97;  '68,  32, 112, 117;  '69,  28;  '70^  97. 

Between  1866  and  1869,  inclusive,  $131,185  was  appropriated.  In  1870  the  project 
was  adopted  for  deepening,  by  dredging,  the  inner  harbor  to  the  railroad  bridge, 
•70,  97. 

In  1870  a  Board  of  Engineers  recommended  the  construction  of  an  outer  harbor 
and  the  deepening,  by  dredging,  of  the  basin  to  a  uniform  depth  of  14  feet,  at 
an  estimated  cost  of  $324,421.40,  '70,  125;  '76,  ii,449;  '77,  898;  '78,  1188:  '79, 
1592;  '80,  2006.    Between  1870  and  1879,  inclusive,  $392,500,  was  appropriated. 

In  1879  the  project  of  1870  for  deepening  tlie  inner  harbor  was  modified  so  as  to 
extend  it  farther  np  Trail  Creek,  for  a  width  of  120  feet  and  a  depth  of  15  feet, 
'79, 1593. 

In  1880  a  Board  of  Engineers  recommended  the  extension  of  a  pier  400  feet  lone 
from  the  west  end  of  the  breakwater,  at  right  angles  thereto,  and  a  second 
pier  300  feet  long  and  300  feet  to  the  west,  the  west  extension  to  be  connected 
with  the  outer  end  of  the  existing  west  pier  by  fender  piling;  also  the  removal 
of  the  old  east  (river)  pier  to  a  point  1,100  feet  south  of  the  inner  face  of  the 
brenkwater,  and  the  extension  of  the  breakwater  eastward  to  close  the  open- 
ing proposed  at  the  northeast  angle  of  the  harbor  in  1877,  '81,  2188;  '82, 2263. 

The  Board  of  Engineers  of  1882  approved  of  Maj.  Smith's  plan  for  a  masonry 
and  concrete  superstructure  on  the  remaining  east  166  inner  feet  to  be  built 
in  completion  of  the  breakwater ;  also  the  plan  for  an  exterior  breakwater 
2,000  feet  in  length  and  covering  the  entrance  to  the  harbor  from  northerly 
and  northeasterly  gales,  with  the  ultimate  removal  of  about  500  feet  of  the 
existing  west  pier  at  harbor  entrance,  '82,  2264,  2266,  2270. 

Between  1880  and  1886,  inclusive,  $224,375  was  appropriated  for  the  outer  and 
$71,875  for  the  inner  harbor,  when  it  was  estimated  that  $395,625  would  be 
required  for  the  completion  of  the  former  and  $3,125  for  the  latter,  '86,  317. 
Increased  to  $8,125  in  1888,  '88, 1921.  Estimate  for  completion  of  outer  harbor 
increased  by  $24,000  in  1889,  '89,  2200. 
Surveys. 

Maps. 
'90,  2666. 


MIM^US:  FORK.  KY.— (See  Kentucky  RivmiL) 
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(Contiimed  from  Vol.  II,  p/295.> 

Appropriations. 

1874-'82 $38,000 

1888 5, 000, '88.  650. 

1890 2,500/91,  772. 

Total 45,500 

List  of  appropTiationBi  '88,  550. 
Contracts* 

1889.  Hartford  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  f  ard,  '89, 
688. 
Engrineers« 

Chief  or  ENaiNESRS. 
Reports,  *88,  49;  '89,  61;  '90,  65;  '91,  69;  '92,  73. 

Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-^—.    Reports,  '88,  548:  '89. 685;  '90,  626, 629;  '91,  770; 
'92,  677. 
Operations. 

1887-'88.  No  operations,  '88,  549. 

1888-'89.  18,000  cubic  yards  material  dredged,  '89,  687. 

1889-^90.  10  tons  stone  removed  from  channel  and  placed  upon  Long  Jetty;  pro- 
jected improvement  practically  completed,  '90,  628. 

1890-'91.  170  tons  of  stone  used  in  repairing  160  linear  feet  of  Long  Jetty,  '91,  772. 

1891-92.  670  tons  of  granite  delivered  and  placed  in  repair  of  Long  Jetty,  '92,  679. 
Piiysical  Ciiaracteristics. 

Description  of  the  harbor,  '88,  648. 
Projects. 

By  Maj.  Warren,  1872,  for  a  breakwater  extending  f^om  Welchs  Point  about  890 
feet  long;  protection  of  bluffs  from  erosion  on  east  shore  of  harbor  by  means 
of  small  jetties ;  dredging  a  channel  across  the  bar  at  the  mouth  of  the  Wepan- 
wog  River  100  feet  wide  and  4  feet  deep ;  construction  of  a  jetty  about  550  feet 
long  on  the  east  side  of  the  channel  to  aid  the  action  of  the  tide  and  prevent 
the  dredged  area  from  refilling;  estimated  cost,  $85,000,  '73,  1043, 1044;  '74,  ii, 
260;  '86,  ^0. 

The  project,  except  the  breakwater,  was  completed  in  1881,  under  aggregate  appro- 
priations of  $33,000,  when  Maj.  Barlow  proposed  the  formation  of  a  dredged 
channel  through  the  bar  at  the  moutli  of  the  river  from  the  bay  to  Merwin'a 
Wharf  100  feet  wide  and  8  feet  deep,  at  an  estimated  cost  of  $11,000.  '81,  689; 
*82,  614;  '84,  96;  '86^  641;  '91,  771. 


nililVAirKEE  BAT,  ITis.— Harbor  of  refuge  at. 

(Continued  from  Vol.  II,  p.  296.) 
ropriations. 

l-'87 $345,000 

1888 70,000,  '88,  1860. 

1890 80,000,  '90,  2353. 

1892 75, 000, '92,  2200. 


^Sl 


Total 570,000 

List  of  appropriations,  '92,  2200. 
Contracts. 

1888.  C.  H.  Starke,  for  400  linear  feet  breakwater  construction,  at  a  total  of 

$43,992.28,  '89,  2069. 
1890.  C.  H.  Starke,  for  400  linear  feet  of  breakwater  extension  and  superatruoturo, 
at  a  total  of  $52,711,  '91,  2559. 
En^tneers. 
Chief  of  Engineers. 

Reports,  '88,  242;  '89,  281;  '90,  254;  '91,  325;  '92.  311. 
Engineers  in  Charge. 
Capt.  W.  L.  Marshall,  1884-'89.    Report,  '88,  1859. 

Mil,).  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89,  2067;  '90,  2351;  '91,  2563. 
Maj .  J.  F.  Gregory,  1892-'—.    Report,  '92,  2199. 

W.  H.  Hearding.    Report,  '88,  1861. 
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niLl^AVKEE  BAT,  WIS.— Continued. 


Operations. 

1887-88.  100  linear  feet  of  snbstractnre  and  400  linear  feet  of  superstmctiire  com- 
pleted, '88,  1860. 

1888''89.  50  linear  feet  of  breakwater  extension  built  under  contract,  '89,  2068. 

188d-'90.  Main  arm  of  breakwater  extended  200  feet;  also  225  linear  feet  super- 
structure built,  '90,  2351. 

1890-^91.  Repair  and  extension  of  breakwater,  '91,  2554. 

1891-'92.  525  linear  feet  of  breakwater  extension  completed,  '92,  2199. 
Projects. 

By  Col.  Houston,  1880,  for  the  formation  of  a  harbor  of  refuge  in  Milwaukee  Bay 
by  an  artificial  harbor  inclosing  a  part  of  Lake  Michigan  within  an  outer  break- 
water of  crib  work  upon  a  random  stone  foundation;  estimated  cost,  $800,000, 
'81,  2117,  2119,  2121.    Recommendations  of  Hoard  of  Engineers,  '81,  2121,  2122. 

Plan  of  Capt.  Marshall  for  a  concrete  superstructure  faced  with  cast  iron,  '87, 
2060.    Approved  for  trial  by  Board  of  Engineers,  '87,  2061. 

In  1889  it  was  recommended  that  the  execution  of  the  concrete  superstructure  be 
suspended,  and  that  the  works  be  continued  according  to  the  plan  previously 
followed.    Recommendation  approved,  '89,  2068. 


mililirAlJKEE  HARBOR,  IFIS.— Improvement  OF. 

(Continued  from  Vol.  II,  p.  297.) 

Appropriations. 

im-'m $363,987.45 

1888 10, 000. 00, '88,  1863. 

-jwjrt  5        6, 1(X).  00,  act  of  March  17, 1890. 

^®^ \         6, 000. 00, '90,  2355. 

1892 14, 000. 00, '92,  2202. 

Total 400,087.45 

List  of  appropriations,  '92,  2202. 
Contracts. 

1889.  W.  T.  Casgrain,  for  reconstruction  of  400  linear  feet  of  superstructure,  at  a 
total  of  $7,263.20,  '89,  2074. 

1890.  C.  H.  Starke,  for  dredging,  at  25  cents  per  cubic  yard,  '90,  2354. 

1891.  C.  H.  Starke,  for  dredgiug,  at  18  cents  per  cubic  yard,  '92,  2202. 
Eng^lneers. 

Chief  of  Engineers. 

Reports, '88,  243;  '89,  282;  '90,  254;  '91,  325;  '92,  311. 
Engineers  in  Charge. 

Capt.  W.  L.  Marshall,  1884-'89.    Report,  '88,  1862. 

Maj.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89,  2072;  '90,  2353;  '91,  2560. 

Maj.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2201. 
Ajbsibtant. 

W.  H.  Hearding.    Report,  '88,  1863. 
Operations. 
1887-88.  336  linear  feet  of  superstructure  rebuilt,  '88, 1868. 
1888-'89.  340  linear  feet  of  outer  section  of  south  pier  rebuilt,  '89,  2073. 
1889-^90.  60  linear  feet  of  north  pier  superstructure  built;  22,224  cubic  yards 

material  dredged,  '90,  2354. 
1890-'91.  No  operations,  '91,  2560. 

1891-'92.  25,896  cubic  yards  of  material  dredged  from  the  channel  between  the 
piers ;  repairs  to  north  pier,  '92,  2201. 

Projects. 

The  improvement  of  the  natural  outlet  of  the  river  was  undertaken  in  1843  by  the 
sinking  of  cribs  out  to  the  10-foot  curve  and  the  dredging  of  a  chaunel 
between  the  piers,  '76,  ii,  385;  '80,  1933. 

The  project  from  which  the  present  improvement  has  grown  was  adopted  in  18.^2, 
and  proposed  cutting  across  the  pohit  overlapping  the  mouth  of  the  river  at  a 
point3,000  feet  north  of  the  natural  outlet.  By  the  extension  of  parallel  piers 
about  260  feet  apart  it  was  proposed  to  maintain  a  channel  12  feet  deep.  In 
1867  the  project  was  modilied  to  provide  for  a  chanuel  16  feet  deep,  '68,  80; 
•69.  27. 
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Projects— Con  tinned. 

In  1874  a  Htone  Buperstrnoturo  for  a  part  of  the  north  pier  was  adopted,  '74,  i,  161 ; 
'75,  i,  211;  '77,  869.  Since  that  date  the  project  has  been  completed  by  the 
formation  of  a  channel  18  feet  deep  by  an  agfpre^ate  of  appropriations  from 
1852  to  1882  of  $313,587.45,  and  expenditures  of  the  city  of  Milwaukee  amount- 
ing to  $321,355.66,  '82,  276. 

In  1889  Maj.  Davis  estimated  $20,000  as  the  amount  required  to  rebuild  the  south 
pier  superstructure  and  repair  the  north  pier,  '89,  2073. 


niNOO  CREEK,  S.  €•— Improvembnt  of. 

(Continued  from  Vol.  II,  p.  298.) 

Appropriations* 

1888 $5, 000, '88.  130. 

1890 5,000,  '90,1201. 

1892 3,000,  '92,  1209. 

Total 13,000 

Eiiifineers. 

Chief  of  Engineers. 

Reports,  '88,  130;  '89,  150;  '90, 135. 
Engineer  in  Charge. 

Capt.  F.  V.  Abbot,  1888-'—.    Reports,  '89, 1161;  '90, 1200;  '91,  1455;  '92,  1208. 

Arhiatant* 

R.  Whitford.    Reports,  '89,  1162;  '90,  1201;  '91,  1456;  '92,  1209. 
Operations* 

1887-'88.  No  operations,  '88,  130. 

1888-'89.  300  logs,  snags,  and  trees  removed  from  channel,  and  1,306  trees  and  429 

cords  of  brush  cut  from  the  banks,  '89,  1162. 
1889-'90.  424  logs  and  snags  and  22  cords  small  snags  removed  from  channel,  and 

1.309  trees  and  796  cords  brush  cut  from  banks,  '90,  1201. 
1890-^91.  1,042  snags  and  logs  removed  from  the  channel,  and  2,412  trees  and  444 

cords  of  brush  cleared  from  the  banks,  *91, 1456. 
1891-92.  422  snags  and  logs  removed  from  the  channel,  and  2,632  trees  and  378 

cords  of  brush  cleared  from  the  banks,  '92,  1210. 
Pliysical  Characteristics* 

Description  of  the  creek,  '89,  1162, 1163. 
Projects* 
By  Capt.  Bizby,  1887,  for  the  improvement  of  the  creek  for  steamboats  from  its 

mouth  to  Williams  Landing,  a  distance  of  21  miles,  and  for  pole  boats  at  high 

water  up  to  the  head  of  navigation  by  removal  of  snags,  logs,  trees,  and  similar 

obstructions;  estimated  cost,  $17,000,  '87.  1108;  '89,  1161;  '92,  1208. 

Surveys* 

Maps. 
•90,  1202. 


IfllNNESOTA  POINT,  SUPERIOR  BAY,  llUlVlir*— Improvbmsnt  of. 

Appropriations* 

1890 $4,895, '91,  2499. 

Contracts* 

1891.  Campbell  &  McDonald,  for  sand- fence  construction,  at  $3.45  per  running  foot, 
•91,  2499. 
Enfflneers* 
Chief  ok  Knoinrers. 

Reports, '89,  274;  '90,  247;  '91,  313;  '92,  299. 
Engineers  in  Charge. 
Maj,  J.  H.  Qninn,  1888-'91.     Report,  '90,  230G.  2307. 
Capt.  W.  ]..  Fisk,  181)1-'—.    Reports,  '91,  2490;  '92,  2137. 
Operations* 

1890-'91.  1,216  linear  feet  of  sand  fence  built,  completing  the  project,  '91,  2499. 
Physical  Cliaracteristics. 
Description  of  the  locality,  '90,  2306. 
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MlIVNESaXA  POINT,  SVPERIOK  BAY,  MINN.-Contlimed. 

Projects. 

By  Maj.  Qmnn,  1889,  to  preserve  Minnesota  Point  from  the  inroads  of  the  lake  by 
the  construction  of  1,216  linear  feet  of  sand  fence,  at  an  estimated  cost  of 
$4,895,  '90,  2308.     Project  completed  in  1891,  '91,  2499. 
Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of  Maj.  Quinn^  '90, 
2307. 


miifiVESOTA  RITER9  Minriv.— iMPRovsMBMT  ox. 

(Continued  from  Vol.  II,  p.  299.) 

Appropriations. 

1867-79 $117,500 

1888 10, 000, '88,  1651. 

Total 127,500 

List  of  appropriations,  '88,  1551. 
Commerce. 

Present  and  prospective  commerce  of  the  Minnesota  valley,  '88,  1572, 1582. 
Engineers. 
Chief  of  Enginicers. 

Reports, '88,  204,206;  '89,  238;  '90.  213;  '91,  271;  '92,  260. 
Engineeks  in  Charge. 
Maj.  C.  J.  Allen,  1878-'90.    Reports,  '88.  1551, 1571, 1574 ;  '89.  1803. 
Marj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2090;  '91,  2207 ;  '92,  1840. 
Assistant. 
F.  T.  Hampton.    Report,  '88,  1572. 
Operations. 
1887-'90.  No  operations  for  lack  of  funds, '88, 1551 ;  '89,1805;  '90,2092;  '91,2209; 
'92,  1842. 
Physical  Ciiaracteristies. 
Discharge  of  the  river,  '88. 1575. 
Plans. 
By  Maj.  Allen,  1888,  for  improvement  of  the  river,  giving  a  slack-water  navigation    - 
by  (1)  the  constraotion  of  6  masonry  locks  and  movable  dams  with  from  7  to 
14  foot  lifts;  also  removal  of  snags;  estimated  cost,  $1,527,738:  (2)  by  the 
construction  of  10  masonry  locks  and  movable  dams  with  lifts  from  6  to  8.3 
feet;  also  removal  of  snags;  estimated  cost,  $1,883,968,  '88,  1580. 
Projects. 
The  project  under  which  operations  have  been  carried  on  since  the  date  of  the 
first  appropriation  in  1867  was  the  removal  of  snags,  trees,  rock,  and  bowlders 
from  the  channel;  from  1867  to  1879.  inclusive,  $117,500  was  appropriated  and 
applied  toward  this  project,  '67.  259;  '80,  181;  '86.  1496. 
The  project  of  1867  for  the  permanent  improvement  of  the  river,  modified  by  the 
surveys  of  1874-'75,  proposed  a  slack- water  navigation  from  tbe  mouth  to 
South  Bend,  116  miles,  by  means  of  canals,  locks,  and  dams,  at  an  estimated 
cost,  including  $34,585.10  for  clearing  the  river  of  obstructions,  of  $733,868.63, 
'67,  260 ;  '75.  i,  364 ;  '86, 261 ;  '87. 1710.     Of  this  estimate  $30,000  was  expended 
between  1875  and  1879  in  clearing  the  river  of  obstructions,  '86, 1496 ;  '92, 1840. 
Surveys. 
Survev,  with  a  view  to  lock  and  dam  improvement,  ordered  by  act  of  August  5, 

1886.    Made,  1888,  under  direction  of  Maj.  Allen,  '88,  1571, 1574, 
Maps. 
'88, 1574. 


REISPIIililOlV  CliEEK,  Dfili.— Improvbmbnt  Of, 

(Continued  from  Vol.  II,  p.  300.) 

Appropriations. 

1879-'82 $13,500 

1888 3, 500,  •88»  744. 

1892 12, 000, '92,  954. 

Total 29,000 

List  of  appropriations,  '88,  744. 
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nnSPILLlON  CRCBK,  B£L.-Contiuned. 

Contracts. 

1888.  F.  C.  Somers,  for  dredging,  at  35  oents  per  cubic  yard,  *89,  889. 
En§:ineer8. 
Chief  of  Engineers. 

Reports.  '88,  90;  '89,  105;  '90,  96;  '91,  122, 132;  '92,  122, 131. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1884-'—.    Reports,  '88, 743 ;  '89, 899 ;  '90,  927 ;  '91. 1166 ; 
•92,  953, 988, 990. 

f^  ggj  8T  ANT 

A.  Stierle.    Report,  '92,  989, 991. 
Operallons. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  743. 

1888-'89.  8.646  cubic  yards  material  dredged,  '89,  889. 

1889-'92.  No  operations, '90,  927;  '91,  1166;  '92.  953. 
Projects. 

By  Col.  Macomb,  1879,  for  the  formation  of  a  low-water  channel  from  Milford  to 
the  bar  at  the  mouth  6  feet  deep  and  40  feet  wide,  with  repaint  to  existing  pile 
structures  at  the  mouth  so  as  to  prevent  littoral  sand  drift;  estimated  cost, 
$10,000,  '79,  467. 

By  Lieut.  Col.  Weitzel,  1883,  for  a  4-foot  low-water  channel  through  bar  at  the 
mouth ;  estimated  cost,  $55,000,  making,  together  with  $3,500  for  completion  of 
former  project,  $58,500,  '83,  625, 626. 

By  Mr.  W.  F.  Smith,  1891,  for  excavation  of  a  channel  150  feet  wide  and  6  feet 
deep  at  mean  low  water,  extending  from  the  outlet  of  the  river  in  a  south- 
easterly direction  to  the  6-foot  depth  in  Delaware  Bay,  the  cut  to  be  protected 
by  a  wall  of  the  dredged  material  along  its  northern  side;  estimated  cost, 
$24,000,  '92,  991. 
Surveys. 

Survey  for  a  canal  to  shorten  the  distance  to  the  bav  ordered  by  act  of  Septem- 
ber 19, 1890.    Made,  1891,  nnder  direction  of  Mr.  W.  F.  Smith,  '92,  990. 


MISSISSIPPI  RIYISB* 

The  index  for  this  river  is  arranged  nnder  the  following  titles,  nunelyi 
Mississippi  River,  reservoirs  at  sources  of. 
Mississippi  River,  above  the  Falls  of  St.  Anthony. 
Mississippi  River,  preservation  of  the  Falls  of  St.  Anthony. 
Mississippi  River,  Meekers  Island  Lock  and  Dam. 
Mississippi  River,  from  Saint  Paul  to  Des  Moines  Rapids. 
Mississippi  River,  from  Des  Moines  Rapids  to  the  mouth  of  the  Illinois  Biver. 
Mississippi  River,  between  the  mouth  of  the  Illinois  and  Ohio  rivers. 
Mississippi  River,  from  the  mouth  of  the  Ohio  River  to  the  Head  of  the  Passes* 
Minsissippi  River,  at  its  mouth. 

Mississippi  River  (Upper),  removal  of  snags  and  obstructions. 
Mississippi  River  (Lower),  removing  snags  and  wrecks  firom. 
MissiAHippi  River,  water  gauges  on. 
MiAsis.sippi  River,  gauging  at  or  near  Saint  Paul. 
Misnisrtippi  River,  examination  at  and  near  the  head  of  Beaver  Island. 
MissiHsippi  River,  survev  between  Saint  Paul  and  Saint  Anthonys  Falls. 
Mississippi  River,  examination  near  Roelfoot  Lake. 
MisHissippi  River,  examination  at  Warsaw. 
Mis.sissippi  River,  examination  at  aud  above  Clinton. 
Mississippi  River,  examination  at  Hamilton. 


MISSISSIPPI  RIVER,  from  headwaters  to  tlie  month. 

NoTB.— From  the  varying  designations  given  to  the  gcograpliical  limits  of  the  appropriations  for  the 
Mississippi  River,  it  has  been  impracticable  to  assemble  the  appropriataona  under  the  aubheadings  of 
the  text  found  in  this  volume. 

Appropriations. 

KKSERV01R8  AT  SOURCES  OF. 

1879-'87 $662,500.00 

1888 12,000.00 

1890 80,000.00 

1892 60,000.00 

Total 814,500.00 
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nilSSISSIPPI  BIVER,  from  headwaters  to  the  mouth— Contiuaed. 

Appropriations— Continued. 

Above  the  Falls  of  Saint  Anthony. 

1874-^87 $105,000.00 

1888 10,000.00 

1890 18,000.00 

Total 133,000.00 

At  the  Falls  of  Saint  Anthony. 

1872-'92 $615,000.00 

At  Meekers  Island. 

1873 $25,000.00 

Fkom  Saint  Paul  to  Des  Moines  Rapids. 

187&-'87 $1,733,100.00 

1888 600,000.00 

1890 500,000.00 

Total 2,833,100.00 

At  Des  Moines  Rapids. 

1856-'87 $5,272,200.00 

1888..* 51,250.00 

1890 *. 22,000.00 

Total 5,345,450.00 

At  Rock  Island  Rapids. 

1866-'92 $1,166,650.00 

At  Rock  Island  and  Des  Moinks  Rapids. 

1852 $100,000.00 

Fkom  Dks  Moines  Rapids  to  Ohio  Rivbb. 

1852-'87 $5,136,000.00 

1888 300,000.00 

1890 565,000.00 

Total 6,001,000.00 

From  Minneapolis  to  Missouri  Riveb. 

1892 $600,000.00 

From  Missouri  River  to  Ohio  Rivek. 

1892 $525,000.00 

From  Ohio  Rivku  to  Head  of  the  Passes* 

1874-'87 $10,115,000.00 

1888 *2, 920, 000. 00 

1890 3,200,000.00 

1891 1,000,000.00 

1892 •2,627,000.00 

Total 19,802,000.00 

Mississippi  Commission,  expenses  of. 

1879-'89 $850,000.00 

1890 5,625.00 

1891 1,950.00 

Total 857,575.00 

At  Mouth  of  Mississippi  River. 

1836-'87 $8,136,661.53 

1888 18,800.00 

1889 500,000.00 

Total 8,655,461.53 

Removal  of  snags,  etc.,  from  Upper  Rivbb. 

1870-'87 $382,000.00 

1888 25,000.001 

1889 25,000.00 

1890 25,000.00 

1891 25,000.00 

1892 25, 000. 00  J 

Total 507,000.00 

*  Includes  appropriations  at  special  locaUtiQS. 

8648 17 


>  Act  of  August  U,  1888. 
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MIfiflSISSIPPI  RITEB,  ft*om  headwaters  to  the  mouth—Continued. 


Appropriations— Continned. 

KEMOVAL  OF  8NAG8  AND  WRECKS  FROM  LOWER  RiVER. 

1868-'87 $336,250.00 

1888 100,000.001 

1890 49,089.17 

1891 92,720.97 

1892 98,250.00 


>  Act  of  August  11,  1888. 


Total 676,310.14 

Surveys  from  Passes  to  headwaters. 

1884-^92 $180,000.00 

Water  gauges. 

1876-'87 $42,100.00 

1888 9,600.00 

1892 5,100.00 


Total 56,800.00 


MISSISSIPPI  RIVER.— Reservoirs  at  sources  of. 

(Continued  from  Vol.  II,  p.  301.) 

Appropriations* 

See  list  of  approiiriations  under  the  main  heading  of  *' Mississippi  Bivor.^' 

List  of  appropriations,  '91,  2200. 
Eng^ineers* 

Chief  of  Engineers. 
ReportA,  '88,  202;  '89,  235;  '90,  211;  '91,  268;  '92,  257. 

Engineers  in  Charge. 
Mai. C.  J.  Allen,  1878-'90.    Reports,  '88,  1539;  '89, 1791. 
Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2080;  '91,  2196;  '92,  1818. 
Operations* 

1887-'88.  Increasing  the  lift  of  Poke^rama  Dam  begun,  '88, 1540. 

1888-'89.  Work  of  increasing  the  lift  m  PokegamaDam  complotod;  repairs  to  Pine 
River,  Leech  Lake,  and  Winnibigoshish  dams,  '89,  1792. 

1889-'90.  Extension  and  repairs  to  Wiuuibigoshish  Dam  and  repairs  to  Leech  Lake 
Dam,  '90,  2082. 

1890-'91.  Sled  road  constructed  between  Leech  Lake  and  Winnibigoshish  dams, 
and  log  sluice  at  latter  place  repaired,  '91,  2198. 

1891-^92.  Construction  of  dam  for  Sandy  Lake  Reservoir  in  progress,  '92,  1819. 
Physical  Characteristics. 

Volume  of  discharge  and  effect  of  reservoirs  on  river,  '88,  1541. 
Projects. 

Since  1870  various  plans  have  been  proposed  for  the  improvement  of  the  Missis- 
sippi River  above  Lake  Pepin  by  a  system  of  reservoirs  at  the  sources  of  the 
Mississippi  and  its  upper  principal  tributaries  by  which  the  flood  water  could 
be  impounded  and  suosequently  discharged  during  the  season  of  low  water, 
'70,  2fe,287;  '75,  ii,441;  '79,  1206.1223. 

In  1880,  following  the  appropriation  or  June  14, 1880,  the  project  of  Maj.  Allen  was 
adopted  providing  for  the  collection  of  the  surplus  water  during  winter,  spring, 
and  early  summer,  and  its  systematic  release  during  the  seasons  of  low  water. 
The  project  provided  for  the  construction  of  41  reservoir  dams  upon  the  head 
waters  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin  rivers,  at  an 
estimated  cost,  exclusive  of  laud  damages,  of  $1,809,083.50,  '81, 1761, 1763, 1770, 
1781,2748,2753;  '82,  1830;  '85, 1749. 

Description  of  dams,  '81,  1763;  '83,  1456, 1472;  '87, 1667, 1678. 

The  Board  of  Engineers  of  1880  approved  of  the  location  and  general  plan  of  the 
dam  proposed  by  M^.  Allen  at  the  outlet  of  Lake  Winnibigoshish,  on  the 
Mississippi  River,  with  recommended  modi H cations  in  dimensions  and  con- 
struction, '81,  1763.  Modifications  adopted  in  1882,  '83, 1472,  1474.  Effect  of 
dams  on  low- water  stages,  '86,  1503;  '87,  1669,  1682,  1685,  1687. 

Consideration  of  further  extension  of  system ;  Board  of  Engineers,  1887,  do  not 
consider  that  at  present  the  system  should  be  extended  to  the  Saint  Croix, 
Chippewa,  and  Wisconsin  rivers,  '87,  1680,  1690,  1692;  '90,  2081. 

Sistory  of  the  reservoirs  proposed  and  built  at  the  h^adwat^rs  of  the  Mississippi, 
•92, 1824.  * 
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MISI^ISSIPPI   RIV£K  above   the  Fnll«  of  Saint  Anthony.— 

(Except  rkskrvoiks  at  soukcks  ok.) 

(Continnea  from  Vol.  II,  p.  303.) 
Appropriations. 

Seo  list  of  appropriations  uuder  the  main  heading  of  **  Misaitjsippi  Rivor." 
Enf^incers. 
Chief  of  Enginekhs. 

Reports,  '8a  201;  '89,  234;  '90,  210;  '91,  2f)8;  '92,  256. 
Enginkkkk  in  Chahgk. 
Maj.  C.  J.  Allen,  li<7.S-'90.     Reports.  '88,  1537;  '89,  1787. 
M<<j.  W.  A.  Jones,  imK)-'—.    Report*,  '90,  2077 ;  '93,  2192 ;  '92,  181G. 
Assistant. 
n.  Davenport.     Report,  '91,  2194. 
Operations* 

lKS7-'8«.  No  operations,  '88,  1537. 

1888-'89.  1.524  sna^s  and  lofjs  and  60  cubic  yards  rock  removed  from  the  channel, 

and  8,318  overhanging  trees  from  the  banks,  '89,  1788. 
188y-'90.  No  operations,  '90,  2078. 

1890-*91.  554  cnbic  yards  material  and  957  cubic  yards  of  bowlders  removed  from 
the  channel;  168  cords  of  brush  and  696  cubic  yards  rock  used  in  construction 
of  1.409  linear  feet  of  wing  and  training  dams,  '91,  2193. 
1891-92.  191  snags  and  346  leaning  trees  removed  from  the  channel  and  hanks,  '92, 
1816. 
Projeeti^. 
By  Maj.  Fanpihar,  1874,  for  the  improvement  of  the  river  between  Minneapolis  and 
Saint  Cluud  to  a  d<']>tli  of  5  feet  by  the  removal  of  sand,  gravel,  and  bowlder 
bars,  and  the  constmctinn  of  wing  dams;  estimated  cost,  $144,667,  '75,  i, 359; 
ii,  449, 452;  '86,  1183;  '87,  1664.    The  a]»propriation8  of  $^15,000,  made  1874-76, 
were  expended  on  tbis  prnjoct,  '79,  1166;  '80,  1572. 
Qince  1880  operations  have  been  carried  on  under  the  project  for  the  improvement 
of  the  river  between  Aiken  and  Grand  Kapids,  165  miles,  l>y  the  removal  of 
snags,  trees,  and  bowlders,  and  the  construction  of  Aving  dams,  so  as  to  uflordS 
feet  depth  during  low-water  stages.    The  estimated  cost  for  this  improvement 
from  Conradis  Shoals  to  Grand  Raiiids,  252  miles,  wjw  $54,127.50,  '75,  li,  450-453; 
'80,  1573;  '86,  1484;  '87,  1664. 
In  1889  $18,000  was  estimated  as  required  for  completion,  increasing  the  estimate 
to  $63,000,  '89,  1789 ;  '90,  2078. 
Surveys. 
Maps. 
Potters  Chute,  Hales  Rapids,  Pine  Rapids,  Crooked  Rapids,  Ratsons  Cut,  Ox  Porti- 
age  Har  and  Rapids,  Noyes  Rips,  Sandy  Lake  Rapids,  Moose  Rapids,  Island 
Rapids,  Tow  Head  Rapids,  '91,  2195. 


19IISS1SSIPPI  BIVER.— Preservation  of  tuk  Falls  of  Saint  Anthony. 

(Continued  from  Vol.  II,  p.  3ai.) 
Appropriations. 

See  list  of  appropriations  uuder  the  main  heading  of  ''Mississippi  River/' 
£n|Kineers« 

Chief  of  Engineers. 
Report,  '88,  200. 

Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1878-'90.    Report,  '88,  1536. 
Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  1536. 
Projects. 

Provmus  to  the  adoption  of  the  project  of  1874  $200,000  had  been  appropriated  and 
applied  toward  closing  the  tunnel  between  Hennepin  nnd  Nicollet  islands  by 
timber  and  masonrv  bulkheads  and  the  lilling  of  tlie  upper  part  of  the  tunnel 
with  clay  and  puddle, '71,  257,294;  '72,297;  '73,408,410;  '74.  i,  277;  '85,1722. 

The  project  of  1874  provided  for  the  construction  of  a  concrete  dike  across  the 
river  and  underneath  tlie  limesttme  ledge,  the  construction  of  flooding  or  roll- 
ing dams  to  protect  the  upper  surface  of  the  ledge,  and  the  construction  of  a 
timber  apron  and  wings  to  prevent  the  recession  of  the  crest  of  the  falls,  '74, 
i.284;  '76,  1,099;  '85,  1722;  '86,  255,  1480.  The  estimated  cost  was  $419,792, 
'74,  i,  285.  Increased  in  1876  to  $529,726.31,  '76,  i,  700;  '78,  726.  Reduced  in 
1884  to  original  estimate,  '84,  1596;  '86,  1481.  The  dike  was  completed  in  1876 
and  remaining  works  in  1878,  '77,  565;  '79,  1159, 1165;  '86,  255. 

In  1879  a  log  sluice  was  placed  at  the  westerly  side  of  the  apron,  '80,  1565 ;  '86, 1480. 

In  1888  $210,000  was  estimated  as  necessary  for  the  completion  of  t)ie  existiuu* 
project,  '88,  2X0.  ^ 
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MISSISSIPPI  RIVER.— MREKEitH  Island  Lock  and  Dam. 

(Coutinued  from  Vol.  II,  p.  305.) 

A  |»propriations. 

8oe  list  of  »ppropriatiou8  under  the  main  heading,  ''Mi8ai8uii)x>i  River.'' 

£iitfincers« 

ClIlKK  OF   KN(>INE£RS. 

Report,  '88,  201. 
Engineeu  in  Chakgk. 
Maj.  C.  J.  Alien,  1878-^90.    Report,  '88,  1536. 

Operations. 

1887-'88.  No  operations,  '88.  1536. 

Projects. 

By  Maj.  Warren,  1867,  modified  in  1874,  so  as  to  provide  for  a  lock  and  dam  aorom 
the  river  at  Meekers  Island;  timl>er  dam,  with  lock  of  17-foot  lift,  with  faces 
of  (granite  masonry;  dimensions  of  lock  300  feet  by  80  feet:  estimated  cost, 
$y22,121,  '67,  259;  '74,  i,287j  '81,  1747. 


MISSISSIPPI     RIVER     from     Saint    Paul     to     Bes     Moines 

Rapids.— (ExcKrT  iiakuor  of   kkfuuk    in   Lakk   Tkpin,    ice   uaubok  at 
DuBucjUE,  Rock  Uland  Rapids,  and  Des  Moinks  Rapids.) 

(Continued  from  Vol.  II,  p.  306.) 

A  ppropriations. 

8ee  list  of  appropriations  under  main  heading,  ^'Mississix^^i  Rivor.^' 
Commerce. 
Commercial  interests  affected  by  obstructions  at  Rock  Island  Raxiids,  '89,  1762. 

Contracts. 

1889.  Patterson  Bros.,  for  constTiiction  of  dams  and  shore  protection,  stone  at  $1.20 
per  cubic  yard,  and  brush  at  40  cents  per  cubic  yard;  A.  J.  Whitney,  for  con- 
struction of  dams  and  shore  prt)tecti(>n,  at  $1.20  per  cubic  yard  for  stone,  and 
40  cents  per  cubic  yard  for  brusli ;  A.  J.  Whitney,  for  construction  of  dams  and 
shore  protection,  cat  $1.15  per  cuV)ic  yurd  for  stone,  and  40  cents  per  cubic  yard 
for  bruHh;  A.  H,  WJiitney,  for  dam  and  shore-protection  construction,  at  $1.30 
per  cubic  yard  for  stone,  and  50  cents  per  yard  for  brush,  '89,  1738. 

1890.  A.  J.  Whitney,  for  drrdj^inp,  at  17  cents  jier  cubic  yard,  '91,  21G8. 

1891.  .1.  Richtman,  for  construction  and  rcfiair  of  dams  and  shore  protection,  stone 
at  $1.20  i)er  cubic  yard,  and  brush  at  27  cents  per  cubic  yard,  '91,  2153.  W.  A 
PatterH(>n,  for  construction  and  rc]>air  of  dams  and  shore  protection,  at  90  cents 
per  cubic  yard  for  roclc,  and  50  ccntfl  per  cubic  yard  for  brusli,  '91,  2153. 

1892.  .J.  Uiclitman,  for  construction  and  re]>air  of  brush  and  rock  dams  and  shore 
protection,  at  $1.20  per  cubic  yard  for  rock,  and  27  cents  per  cubic  yard  for 
brush,  '92,  1795.  Patterson  Bros.,  for  construction  ami  repair  of  brush  and 
rock  dams  and  shore  ]iroteotion,  at  90  cents  per  cubic  yard  for  rock,  and  40  cents 
per  cubic  yard  for  brush,  '92,  1801. 

Eng^iiieers. 

CHIKF   OF  ENGINKEKS. 

Reports,  '88,  197, 1510;  '89,  232, 1750;  '90,  208;  '91.  265;  '92,  255. 

BOAKD   OF   ENG INKERS. 

Convened  at  Saint  Paul,  August  25, 1887,  by  S.  O.  No.  67,  to  examine  and  report 

upon  the  test  of  the  ''Adams''  Hume.     Report, '88,  1511.     (Majs.  Allim  and 

Adams  and  Capt.  Marshall.) 
Convened  at  Rock  Island,  January  16, 1889,  by  »S.  O.  No.  59,  to  report  upon  project 

for  improvement  of  the  river  at  Rock  Island  Rapids.    Report,  '89, 1751.     (Col. 

Poe  and  Majs.  Mackenzie  and  Marshall.) 
Engineer  in  Charge. 
Maj.  A.  Mackenzie,  1880-*—.    Reports, '88,  1480;  '89,  1731;  '90,  2033;  '91,  2147; 

■92,  1779. 
Assistants. 
C.  W.  Durham.     Reports,  '88, 1491, 1501 ;  '89, 1739, 1746 ;  '90, 2038, 2059;  '91, 2154, 

2169;  '92,  1787,1812. 
M.Meigs.    Reports,  '88,  1506;  '89,  1715,  174«;  '90,  2056;  '91,  2165,  2171;  '92. 

1809, 1813. 
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mSSISSIPPI    RIVER,   from    Saint    Paul    to    Des    Moines 

Rapids — ContiDued. 
Operations* 

1887-'88.  89,035  cubic  yards  rock  and  71,766  culnc  yards  brush  used  in  construction 
and  repair  of  wing  dnms  and  shore  protection  at  Ajidalusia  and  Crooked 
Sioui;b,  between  Minneiska  and  Winona,  Reads  Landing  and  Minnoiska,  Sand 
Prairie  and  Savannah,  Gnttenborg  and  Waupeton,  and  Homer  and  Queens 
IJlutt",  '88,  1491,  1502.  1,3-13  cubic  yards  rock  blasted  and  removed  at  Rook 
Island  Rapids,  and  28.51)0  cubic  yards  sand  dredged,  '88,  1503, 1504.  860  cubic 
yards  rock  removed  at  Drews  Prairie  and  at  Crossing  below  Island  395 ;  repaira 
to  Shokokon  dams  Nos.  1  and  2;  Dam  No.  5  built  at  Vixen  Chut4), '88,  1507. 
9,500  linear  feet  of  shore  protection  constructed  at  Island  395,  Sauerwcins 
Bend,  and  at  foot  of  Burlington  Island,  '88, 1508. 

1888-'89.  56,498  cubic  yards  rock  and  71,264  cubic  yards  brush  used  in  revetment, 
bank  protection,  and  construction  of  wing  dams  at  Fountain  City,  West 
Newton  Bar,  Island  395,  Shokokon  Dams,  Crooked  Slough,  and  Fort  Madison : 
also  between  Saint  Paul  and  Prescott,  '89, 1739-1748.  Buoyage  of  Rock  Island 
Rapids,  '89, 1744.  Repairs  to  breakwater  at  Lake  City  and  to  shore  protection 
at  Burlington  and  Sauerweins  Bend,  '89,  1744-1746.  460  cubic  yards  rock 
blasted  and  removed,  and  1,883  cubic  yards  rock  placed  in  dam  construction 
at  Rock  Island  Ra])ids,  '89,  1747. 

1889-^90.  261,625  cubic  yards  rock  and  285,659  cubic  yards  brush  used  in  construc- 
tion of  wing  dams,  training  walls,  and  bank  protection  between  Saint  Paul 
and  Prescott,  Prescott  and  Lake  Pepin,  Reads  Landing  and  Fountain  City, 
Gutt^nberg  and  Waupeton,  Fairport  and  Muscatine;  also  at  Winona, Crooked 
Slough,  Keithsburg,  Pontoosuc,  and  Fort  Madison,  '90,  2038-2059.  Buoyage  of 
Rock  Island  Rapids,  '90,  2049.  2,156  cubic  yards  rock  blasted  and  removed, 
and  9  guide  piers  built  at  Rook  Island  Rapids,  '90,  2050,  2052.  Construction 
and  repair  of  plant,  '90,  2055. 

189a-'91.  Dams  24  and  25  at  Pine  Bend  completed ;  Dam  No.  22  lengthened,  '91, 2156. 
Shore  protection  of  Island  No.  13  repaired ;  dams  44  to  48  constructed  at  Grey 
Cloud  Landing,  '91, 2156.  Dams  32  and  33  built  at  Nininger,  and  dams  2, 26, 
27,  30,  and  31  raised,  '91,  2157.  *  Dredging  through  bar  opposite  Dam  No.  10, 
'91, 2157.  Aggregate  length  of  above  works,  3,390  feet,  consuming  5,074  cubic 
yards  of  rock  and  12,044  cubic  yards  of  brush,  '91,  2158.  1,130  linear  feet  of 
wing'diam  construction  at  Read  Landing  and  vicinitv  of  Tecpecota  Point,  '91, 
2160.  Repairs  to  dam  at  head  of  Pomme  de  Tcrre  Slough,  '91,  2160.  4,9&5 
linear  feet  of  wing  dam  built  and  repaired,  consuming  11,286  cubic  yards  of 
rock  and  14,795  cubic  yards  of  brush  at  Fountain  City  and  Wilds  Landing, 
'91,  2161.  Break  in  dam  across  Harper  Slough  repaired,  '91,  2162.  Buoys 
reset  on  Rock  Island  Rapids,  '91,  2162.  1,659  cubic  yards  of  rock  blast-ed  and 
2,119  cubic  yards  dredged  and  removed  from  Saint  Louis  Chain,  Rock  Island 
Rapids,  '91.  2164.  Repairs  to  pier  at  Lake  City,  '91,  2165.  14,837  cubic  yards 
of  rock  and  10,720  cubic  yards  of  brush  used  in  construction  of  dams  and  shore 
protection  in  vicinity  ot  Burlington  and  Dallas,  '91,  2166.  Repair  and  con- 
struction of  plant,  '91, 2169.  22,370  cubic  yards  of  rock  and  20,307  cubic  yards 
of  brush  used  in  construction  of  danxs  and  shore  protecticm  at  Read  Landing, 
Minneiska,  La  Crosse,  Prairie  du  Chien,  and  Clinton,  '91,  2170.  9,082  cubic 
yards  of  material  dredged  at  Port  Byron  Harbor,  '91, 2170.  11,465  cubic  yards 
of  material,  240  cubic  yards  of  bowlders,  and  one  wreck  removed  at  Montrose 
Harbor,  '91,  2171. 

1891-92.  1,230  cubic  yards  of  rock  blasted  and  removed  below  Minneapolis,  '92, 
1788.  2,720  linear  feet  of  bank  revetment  constructed  at  Pike  Island,  '92, 1789. 
Dredging  at  Groveland  Park,  Minnehaha,  Pike  Island,  and  above  Fort  Snell- 
ing,  '92,  1789.  8,055  linear  feet  of  brush  and  rock  dam  built  between  Saint 
Paul  and  Prescott,  '92,  1792.  3,120  linear  feet  of  brush  and  rock  dam  built 
between  Prescott  and  Lake  Pepin;  20,867  linear  feet  of  brush  and  stone  dam 
and  shore  protection  built  between  Reads  Landing  and  MinneiHka, '92,  1796. 
15,405  linear  feet  of  brush  and  rock  wing  dam  and  shore  protection  built  between 
Minneiska  and  La  Crosse,  '92, 1798.  2,571  linear  feet  of  dam  and  shore  protec- 
tion built  and  repaired  between  La  Crosse  and  Crooked  Slough,  '92,  1800. 
7,019  linear  feet  of  brush  and  rock  wing  dam  built  at  Prairie  du  Chien,  '92, 
1801.  760  linear  feet  of  wing  dam  built  at  Cassville  Slongh,  '92,  1802.  1,350 
linear  feet  of  dam  and  shore  protection  built  in  vicinity  of  Clinton,  '92,  1802. 
87,094  cubic  yards  of  material  dredged  at  Port  Byron  Harbor,  '92,  1803.  3,3iK) 
cubic  yards  of  solid  rock  blasted  and  removed,  2,672  cubic  yards  of  stone  used 
in  construction  of  guide  piers,  and  2,960  linear  feet  of  wing  dam  built  at  Rock 
Island  Rapids,  '92,  1806.  Construction  and  repair  of  ]dant.  '92,  1807.  11,069 
linear  feet  of  brush  and  rock  dam  and  revetment  constructed  between  Keiths- 
burg and  Montrose,  '92,  1811.  11,4^5  cubic  yards  of  material  dredged  at 
Montrose  Harbor,  '92,  1812.  16,965  cubic  yards  of  matcriaP  dredged  at  Pike 
Island,  '92. 1813. 
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MISSISSIPPI    RITER,   from    Saint    Paul    to    Des    IVIoines 

Rapids — Coutiuuod. 
Plans. 

By  Board  of  Engineers,  1889,  for  construction  of  a  canal  around  Kock  Island  Rapids 
lOi  miles  in  length,  with  a  width  of  from  200  to  500  feet  and  a  low-water 
depth  increasing  from  6  to  12  feet,  having  two  locks  80  feet  wide  and  325  feet 
long;  estimated  cost, $4,000,000,  '89,  1750,  1767. 
Projects. 
The  general  project  for  the  improvement  of  the  river  between  Saint  Paul  and  Des 
Moines  Rapids  is  the  gradual  bringing  of  the  river  into  one  channel  by  the 
construction  of  brush  and  stone  dams  by  which  chutes  arc  cloHod  and  wide 
places  contracted:  also  the  protection  of  caving  hanks  and  heads  of  islands. 
At  special  localities  dredging  is  resorted  to  as  an  aid  to  the  contracting  and 
regulating  works,  '81,  2745;  '83,  1383. 
At  special  locations. 

At  (xuttenberg,  Iowa,  the  project  was  the  closure  of  Swifts  Slough  and  the  pro- 
tection of  the  head  of  the  island  opposite  the  town,  '81,  1694,  1700;  '85.  1720. 

At  Dnbnque,  Iowa,  the  project  of  1876  proposed  the  formation  of  an  artificial 
cnt  from  Waples  to  New  Barneys  cuts;  also  the  closure  of  Seventh  Street 
Slough,  New  Barneys  and  Waples  cuts,  '76,  i,  696.  Modified  in  1877  for  tem- 
porary improvement  of  the  bar  by  dredging  and  subsequently  its  x>ermaneut 
improvement  by  the  construction  of  a  training  dike  from  the  upper  end  of 
New  Barneys  Cut  to  the  railroad  bridge,  '77,  525. 

In  1879  a  Board  of  Engineers  recommended  the  iraprovenieut  of  the  bar  by  the 
construction  of  two  contracting  dikes  from  the  Dunleitb  Shore  if  the  dredged 
channel  then  in  progress  in  front  of  Dubuque  Wharf  showed  signs  of  refilling; 
estimated  cost  of  dikes,  $12,088,  '79 ,1143;  '80, 1532.  The  success  of  dredging 
alone  having  been  demonstrated  the  construction  of  dikes  has  been  omitted, 
'86,  1424. 

At  Rock  Island  Harbor  the  project  of  1879  proposed  the  removal,  by  dredging, 
of  the  bar  along  the  levee  and  a  part  of  the  largo  bar  extending  from  the  foot 
of  Rock  Island,  covering  the  steamboat  landing;  estimated  cost,  $26,759.15, 
•80,  1539;  '85,  1695.    Project  completed  in  1884,  '85,  1696. 

At  Andalusia,  III.,  the  project  of  1880  proposed  the  imi)rovement  of  the  channel 
of  approach  between  the  main  channel  and  the  landing  by  tlie  construction 
of  dams  between  the  Illinois  shore  and  Island  321,  between  Islands  320  and 
321,  and  between  Islands  318  and  319,  together  with  the  necessary  shore  pro- 
tection ;  estimated  cost,  $18,000,  '81,  1705,  1706. 

At  Muscatine,  Iowa,  the  project  of  1879  proposed  the  temporary  improvement  of 
the  bar  in  front  of  the  city  landing  by  dredging;  estimated  cost,  $19,250,  '79, 
1137;  '80,  1540. 

At  Burlington  Harbor,  Iowa,  the  project  of  1875-79  proposed  the  improvement 
of  Rush  Chute  by  the  removal  of  the  bar  at  its  head  by  dredging  and  the 
contraction  of  the  channel  at  the  foot  of  the  chute  by  rectifying  dams  with 
shore  protection ;  estimated  cost,  $69,6.56.57, '76,  i,  691,  693;  '79, ,1138;  '80, 
1541.  After  1881  this  improvement  wan  carried  on  under  appropriations  for 
improving  the  Mississippi  River  between  Saint  Paul  and  Des  Moines  Rapids, 
•81,  1708. 

At  Fort  Madison  the  project  of  1875  proposed  the  closing  of  Niota  Chute  and 
the  protection  of  ihe  heads  of  adjacent  islands,  '76,  i,  688;  '79,  1139. 

In  1889  the  Board  of  Engineers  proposed  the  improveiAent  of  the  existing  navi- 
gable channel  through  Rock  Island  Rapids,  giving  a  low-water  depth  of  4  feet, 
bv  rook  excavation,  the  construction  of  wing  dams,  erection  of  guide  piers, 
aiid  dredging;  estimated  coBt,  $330,000,  '89,  1750,  1761. 

Surveys* 

Maps. 
'89,  1766. 


miSSISSIPPI  RIVER  from  Des  Moines  Rapids  to  tlie  montii 
of  tlie  Illinois  River.— (£xcrpt  opkkations  of  snao  doats.) 

(Continued  from  Vol.  II,  p.  &09.) 

A  ppropriations. 

See  list  of  appropriations  under  the  main  heading,  ''Minsissippi  River." 
Contracts* 


$1.50  per  cubic  yard,  '89,  1720. 
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MISSISSIPPI  RITER,  from  Des  Moines  Rapids  to  ibe  moatb 

of  Che  Illinois  River^— Continued. 

Contracts — C  ontiuued . 

1890.  M.  Von  Hein,  for  repairing  barees,  at  $3,950;  F.  Menke,  for  rock,  at  64  cents 
per  cubic  yard ;  Reid,  BroBe  &.  Ebert,  for  rock,  at  68|^  cents  per  cubic  yard ;  H. 
L.  Hart,  for  rock,  at  54f  ceuts  per  cubic  yard,  and  brush,  at  '^  cents  per  cubic 
yard ;  Hannibal  Lime  Company,  for  rock,  at  50  cents  per  cubic  yard ;  J.  G.  Fox, 
for  brush,  at  35  cents  per  cubic  yard,  '91,  2120. 

1891.  Tigue  &  McCafiery,  for  rock,  at  69  cents  per  cubic  yard;  H.  S.  Brown,  for 
dredging,  at  12.4  cents  per  cubic  yard,  '91,  2121. 

1892.  H.  L.  Hart,  for  rock,  at  from  62  to  66  cents  per  cubic  yard,  and  brush,  at  29^ 
cents  per  cubic  yard ;  Reid,  Brose  &  Ebert,  for  rock,  at  69|  cents  per  cubic  yard ; 
Hannibal  Lime  Company,  for  rock,  at  53  ceuts  per  cubic  yard;  F.  W.  Menke,  for 
rock,  at  62  ceuts  per  cubic  yard,  '92, 1771. 

Enn^ineers. 
Chief  of  Engineers. 

Reports, '88,  196,1466;  '89,  230;  '90,206;  '91,  263;  '92,253. 
BOAlil)  OF  Enginkeus. 
Convened  at  Quincy,  111.,  October  24, 1887,  by  S.  O.  No.  77,  to  consider  and  report 
upon  improvement  of  the  Mississippi  River  £rom  Des  Moines  Rapids  to  mouth 
of  Illinois  River.    Report,  '88,  14o6.    (Lieut.  Col.  Merrill,  Majs.  Mackenzie  and 
Miller,  and  Second  Lieut.  Craighill.) 
Convened  at  Quincy,  111.,  February  18, 1891,  by  S.  O.  No.  77,  to  report  upon  the 
reopening  of  Willows  Slough  or  some  other  channel  from  Mississippi  River  to 
Qnincy  Bay.    Report,  '91,  2131.    (Mi^s.  Mackenzie,  Miller,  and  Rnttuer.) 
Engineers  in  Charge. 
Maj.  K.  H.  Ruffner,  1885-'92.    Reports,  '88,  1461;  '89,  1717;  '90,  2005;  '91,  2119, 

2125. 
Maj.  A.  Mackenzie,  1888-''89.    Reports,  '88, 1479;  '92,  1766. 

Operations* 

By  iiirkd  labor. 

1887-'88.  4,627  cubic  yards  rock  and  3,762  cubic  yards  brush  placed  in  dam  con- 
struction near  Cap  an  Gris ;  3,000  cubic  yards  rock  and  1,339  cubic  yards  brush 
used  in  stone  protection  at  Island  500  and  at  Cap  au  Gris,  '88,  1461.  1,225  linear 
feet  of  brush  and  stone  dam  built  at  Martins  Landing;  4,686  cubic  yards  rock 
and  1,731  cubic  yards  brush  used  in  revetment  at  Barrack  Island  and  Island  507 ; 
2,211  cubic  yards  rock  placed  in  Dardenne Island  Dam;  1,583  cubic  yards  rock 
used  in  repair  of  shore  protection  at  Bottlers  Island  Tow-head,  '88, 1462. 
Under  contract. 

2,571  cubic  yards  of  rock  and  2,153  cubic  yards  brush  placed  in  dam  and  shore 
protection  at  Gilbert  Island ;  1,852  cubic  yards  rock  and  2,097  cubic  yards  brush 
used  in  completion  of  main  dam  at  Turners  Island,  '88,  1462.  7,127  cubic  yards 
rock  and  5,628  cubic  yards  brush  used  at  Stag  Island  Dam;  5,220  cubic  yards 
rock  and  2,832  cubic  yards  brush  used  in  construction  of  1,800  linear  feet  of 
wing  dam  «bovo  Hannibal,  '88, 1463. 
Undkr  contract. 

188^'89.  245,000  cubic  yards  material  used  in  repair  of  levees,  '89,  1719.    37,962 
cubic  yards  rock  and  23,670  cubic  yards  brush  used  in  construction  and  repair 
of  wing  dams  and  shore  protection,  '89,  1720. 
By  hirkd  labor. 

19,200  cubic  yards  gravel  dredged  and  dumped  upon  Westport  Chute  Dam ;  3,706 
cubic  ynrds  material  dredged  from  channel  above  Hamburg  Bay,  '89,  1721. 
Undkr  coNT^tACT. 

1889-'90.  24,200  cubic  yards  rock  and  12,108  cubic  yards  brush  used  in  construc- 
tion and  repair  of  wing  dams  and  shore  protection,  '90,  2006. 

By  hirkd  LABOR. 

67,568  cubic  yards  material  dredged  from  bar  in  front  of  landing  at  Hannibal, 
'90,  2007.  Hydraulic  dredging  at  Whitneys  Bar,  '90,  2008.    Extensive  repairs 
to  plant,  '90,  2010. 
Undkr  contract. 

1890-'91«  Repairs  to  barges,  '91,  2120.  34,763  cubic  yards  material  dredged  at 
Cedar  Creek  Bar,  '91,  2121. 

By  hirkd  LABOR. 

4,460  linear  feet  of  shore  protection  laid  at  Cottonwood  Island,  consuming  10,496 
cubic  yards  of  brush  and  stone,  '91,  2120.  36,203  cubic  yards  material  dredged 
and  dumped  upon  dam  at  head  of  Clarksville  Island;  24,313  cubic  yards 
brush  and  stone  bank  protection  placed  at  Suy  Island  Levee;  1,125  linear  feet 
of  wing  dam  built  at  Cottonwood  Island,  '91,  2122.  Total  material,  rock  and 
bruah,  used  in  wing  dams  and  shore  protection,  43,183  en  bio  yards,  '91,  2123. 
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MISSISSIPPI  BITEB  i^om  Des  Moines  ttapld«  to  the  moaUi 

of  tlie  Illinois  Biver—Conttnued. 

Operations— Continued. 
Undkr  contract. 
1891-'92.  48,200  cable  yards  material  dredged  in  Qaincy  Bay,  '92,  1767. 

Bt  HIRBD  LABOR. 

Dam  at  Clarksville  Island  raised  and  strong tfaened ;  repairs  to  shore  protection 
at  Scotts  Landing;  2,750  cnbic  yards  rocK  and  527  cubic  yards  of  brush  used 
in  shore  protection  opposite  the  foot  of  Hog-back  Island;  1,800  cubic  yards 
rock  and  871  cubic  yards  brush  used  in  wing  dam  at  Hickory  Chute;  1,252 
cnbic  yards  rock  and  1,362  cnbic  yards  brush  used  in  construction  of  wing  dam 
at  Tnlly  Island;  19,542  cnbic  yards  gravel  used  in  shore  protection  above 
Hannibal  Bridge  and  at  bend  of  TuUy  Island,  '92,  1767, 1768. 

Plans. 

In  1891  the  Board  of  Engineers  did  not  consider  the  '' reopening  of  Willow  Slough 
or  some  other  channel  from  the  Mississippi  River  to  Quinoy  Bay''  advisable, 
•91, 2132. 
Projects. 

The  general  project  for  the  improvement  of  the  river  between  Des  Moines  Rapids 
and  the  mouth  of  the  Illiuois  River,  a  distance  of  161  miles,  is  the  closure  of 
side  channels  by  low  dams,  usually  of  brush  and  stone;  the  contraction  of  the 
width  of  the  nver,  where  excessive,  by  spur  dikes  of  brush  and  stone,  and 
the  protection  of  banks  subject  to  erosion  by  brush  mattress,  covered  with 
stone;  the  object  sought  is  a  low- water  depth  of  about  5  feet,  '81,  2745; 
'85,  2539;  '87,  217. 

At  Alexandria  Harbor,  Mo.,  the  project  of  1879  proposed  the  improvement  to  a 
depth  of  5  feet  at  low  water  of  Warsaw  Crossitig  Bar  by  the  constructiun  of 
wing  dams;  estimated  cost,  $30,945.75,  '79,  1150;  '83,  240.  Improvement 
accomplished  in  1883  by  the  expenditure  of  $16,000,  '83,  1424. 

At  Quincy  Harbor  and  Bay  the  project  of  1879  proposed  the  improvement  of  the 
bar  in  front  of  the  city  landing  by  3  spur  dikes  and  1  closing  dam  from  the 
right  bank,  and  the  improvement  of  Quincy  for  use  as  an  ice  harbor,  and  to 
accommodate  commerce  by  dredging  to  a  depth  of  6  feet;  estimated  cost, 
$224,110,  '79,  1130, 1131;  '80,  1543. 

The  project  for  improvement  of  the  river  at  Hannibal,  Mo.,  was  adopted  in  1880  and 
proposed  the  removal  of  the  bar  in  front  of  the  city  by  dredging  and  the  preven- 
tion of  its  re-formation  by  spur  dikes  from  the  Illinois  shore;  estimated  cost, 
$60,000,  '80.  1547. 

By  Maj.  Mackenzie,  1880,  for  improvement  of  the  river  in  the  vicinity  of  Louisiana, 
Mo.,  so  as  to  afford  6  feet  at  low  water,  by  the  construction  of  a  spur  dike 
from  the  Illinois  shore  opposite  Louisiana,  the  removal  of  rocks  from  the 
channel  below  the  bridge,  the  closing  of  Buffalo  Island  and  Brokau  chutes, 
the  construction  of  a  spur  dike  from  the  Illinois  sliore  below  the  bridge,  and  the 
shore  protection  of  Buffalo  Island;  estimated  cost,  $55,000,  '81,  1723, 1726. 

In  1887  the  Board  of  Engineers  recommended,  pending  the  preparation  of  a  con- 
secutive plan  for  the  improvement  of  this  portion  of  the  Mississippi  River, 
that  operations  be  continued  under  existing  projects,  the  general  pnrpose 
being  to  secure  a  low-water  channel  throughout  of  an  average  width  of  2,000 
feet  by  constrnctiou  of  works  of  contraction,  closing  duplicate  channels  and 
island  chutes,  and  revetment  of  banks,  '88,  1469, 1470. 
Surveys. 

Purvey  of  Willow  Slough.    Made,  1890,  under  direction  of  Maj.  Rnffner,  '91,  2125. 


miSSlSSIPPI   RITER  at  Rock  Island  Rapids.— (See  Rock  Island 

Rapids.) 


miSSISSIPPI  RIVER  between  the  months  of  the  Illinois  and 
Oliio  Rivers.— (KxcEi*T  ick  iiahkok  at  Saint  Louis.) 

(Continued  from  Vol.  II,  p.  312.) 

Appropriations. 

Sec  iJMt  of  appropriations  under  tlio  main  heading,  "MiasisRippi  River," 
Commerce. 
List  of  8teamcrfl,  barges,  and  scows  arriving  at  Saint  LoiiIh  for  1888  and  1889,  with 
draft  and  tonnage,  '89,  1G98;  '90.  1985;  '91,  2105;  '92, 1733. 
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MMSISMPPI  BIYER  betwcf^n  the  mouths  of  the  Illinois  and 

Oiiio  Rivers — Coutiuiied. 
Contracts. 

1888.  Glenwood  Lime  and  Qnarrj  AsAociation,  for  stone,  at  47|  cents  per  cnbic  yard, 
'88,  1425.  J.  Cleary,  for  piles,  at  8  to  10  cents  per  foot,  '88,  1428.  W.  D.  li'angs, 
for  manila  rope,  at  10.3  cents  per  pound,  and  sisal  rope,  at  9.7  cents  per  poniul, 
'88,  1428.  Gray  ton  Qnarry  Company,  for  stone,  at  40  cents  p<ir  cnbic  yard.  '88, 
1428.  W.  D.  Banjfs,  for  sisal  yarn,  "at  9.7  cents  per  ponnd,  '88,  1428.  M.  M. 
Buck,  for  oaknm,  at  8  cents  per  jiound,  '88,  1428.  W.  L.  Fox  &  Co.,  for  nails, 
at  2  cents  per  ponnd,  screw  bolts,  at  8.7  cents  per  ponnd,  and  iron,  at  1.9  cents 
per  pound,  '88,  1428.    J.  J.  Hauk,  for  wire,  at  3  cents  prr  ponnd,  '88,  1428. 

1889.  N.  W.  Tucker,  for  piles,  at  from  5  to  7  cents  per  foot,  '89,  1680.  H.  E.  CoHin, 
for  wire,  at  3  cents  per  ponnd,  and  screw  bolts,  at  2.3  cents  per  pound,  '89,  l(i80. 
H.  L.  Fox  &,  Co.,  for  manila  rope,  at  13.6  centt)  per  pound,  nails,  at  1.9  cents 
per  ponnd,  and  spike,  at  2.6  cents  per  pound,  '89,  1680.  (Srafton  Quarry  Com- 
pany, for  stone,  at  40  cents  per  cubic  yard,  '89,  1680.  N.  W.  Tucker,  for  brnsh, 
at  95  cents,  and  poles,  at  $1.47  per  cord,  '89,  1681. 

1891.  F.  Duff,  for  furnishing  lumber,  at  from  $23  to  $51  per  M  feet,  B.  M.,  '91,  2001. 
J.  Cleary,  for  i)ile8,  at  from  6  to  8  cents  per  linear  foot;  Grafton  Quarry  Com- 
pany, for  stone,  at  45  cents  per  cnbic  yard ;  A.  W.  Benedict,  for  rope,  at  iYom 
11.15  cents  to  7.87  cents  per  pound;  J.  J.  Hawk,  for  wire, at  3.05  cents  per 
pound;  H.E.  Coffin,  for  spike,  at  2.55  cents  per  ponnd;  H.  L.  Fox  &  Co.,  for 
screw  bolts,  at  2.29  cental  per  pound,  '91,  2092.  H.  S.  Brown,  for  construction  of 
extensive  dam,  at  $38,270;  8.  S.  Holbrook,  for  construction  of  6  bar^^es,  at  $3,750 
each ;  S.  W.  Cotlin,  for  construction  of  7  barges,  at  $3,795  each,  '91,  2093. 
Enffineers. 

ClflKF  OF   ENOINKERS. 

Reports, '88,  192,195;  '89,  227;  '90,  203;  '91,  259;  '92,  249. 
Enginkrk  in  Charok. 
Maj.  A.  M.  Miller,  1886-'—.     Reports,  '88,  1422,  1452;  '89,  1673;  '90,  1961;  '91, 
2087;  '92,  1713. 
Assistants. 
D.M.Cnrrie.    Reports, '88,  1428;  '89,  1681;  '90,  1969;  '91,  2093;  '92,  1719. 
W.  S.  Mitcbell.     Reports, '88,  1436;  '89,  16S4;  '92,  1717. 
J.  ().  Holman.    Reports,  '88,  1432;  '89,  1687;  '90,  1971, 1974, 1975;  '92,  1723. 
C.  D.  Lamb.     Reports,  '88,  1433;'  '89,  1683,  K586;  '90,  1972;  '91,  2094. 
S.S.  Van  Norman.    Reports,  '89,  1688;  '90,  1976;  '91,  2096;  '92,  1723. 
Operations. 
1887-'88.  2  hnrdles  built  at  Pull  tight, '88,  1423.     1,775  linear  feet  of  bank  rovot- 
ment  constructed  at  .Jim  Smitlis. '88,  1424.     Repairs  to  existing  linrdles,  and 
1,620  linear  feet  of  new  bnrdle  bnilt  at  Sulphur  Springs,  '88, 1424.    175  snags 
and  162  leaning  trees  removed,  '88,  1424. 
1888-89.  At  Horsetail  Bar,  450  linear  feet  of  hurdle  bnilt  at  head  of  Carrolls 
Island,  and  repairs  to  existing  hurdle  and  revetment,  '89, 1674.     115,450  square 
feet  brush-mattress  and  stone  bank  protection  placed  at  Twin  Hollows,  extend- 
ing existing  revetment  1,750  feet,  '89,  1674.    2,775  linear  feet  of  hurdle  built 
at  Pulltight,  '89,  1675.     1,200  linear  feet  of  hurdle  built  at  Jim  Smiths,  '89, 
1676.    Repairs  to  hurdles  at  Sulphur  Springs,  '89,  1676.    7,170  linear  feet  of 
hurdle  built  at  Lucas  Crossing,  '89,  1676. 
1889-90.  2,605  cubic  yards  stone  used  in  raising  1,100  linear  feet  of  Piasa  Dam  to 
6  feet  above  low  water,  '90,  1965.    8,250  square  feet  of  submerged  revetment 
and  63,500  square  feet  of  upper-bank  protection  placed  at  Twin  Hollows,  '90, 
1966.     1,26 )  linear  feet  of  hurdle  built  at  Pulltight,  '90,  1966.    53,100  square 
feet  of  mattress  built  and  sunk,  and  1,390  linear  feet  of  upper-bnuk  protection 
placed  at  Jim  Smiths,  '90,  1967.     4,(^0  linear  feet  of  hnrdle  built  at  Lucas 
Crossing,  '90, 1967. 
1890-'91.  2  hurdles  located,  and  600  linear  feet  of  mattress  placed  in  protection  of 
their  shore  ends  at  Rush  Tower,  '91, 2093.    2  hurdles  built  at  Saint  Genevieve, 
'91,  2093.    9,744  cords  of  brush  procured  and  piled  for  use,  '91,  2096.    Repairs 
to  plant,  '91,  20J»6. 
1891-92.  110  piles,  45,500  cubic  yards  brush,  and  17,422  cubic  yards  stone  used  in 
extension  of  submerged  brush  and  stone  dike  at  Alton,  '92, 1714.     Hurdle  con- 
struction n4j  Rush  Tower  continued;  mattress  4,000  feet  long  by  120  feet  wide 
constructed  and  sunk  in  protection  of  ])ortion  of  Calico  Island,  '92,  1714. 
Work  at  Saint  Genevieve  completed  by  hurdle  construction  and  pile  driving, 
'92.  1715.     Repairs  to  plant,  '92,  1715. 
Piiysical  Ciiaracleristics. 
Gauge  records,  '88,  1441;   '89,  1692;   '90,  1979.    Depth  of  water  upon  the  bars 
between  Saint  Louis  and  Cairo  for  1888,  '88.  1442;    1889,  '89.  1696;    1890,  '90, 
1980;  1891,  '91,  2102;  1892,  '92,  1728. 
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MISSISSIPPI  BIYER  between  the  mouths  of  the  Illinois  and 

Olftio  Rivers — Continued. 
Plans. 

In  view  of  its  ultimate  inclusion  in  the  general  project  for  improvement  of  this 
section  of  the  Mississippi  River,  Maj.  Miller,  in  1888,  did  not  reconunend  any 
separate  improvement  at  Rush  Island  Bend  and  Ivy  Lauding,  111.,  '88,  1452. 
Projects. 
The  object  of  the  improvement  of  the  river  from  the  mouth  of  the  Illinois  River  to 
the  mouth  of  the  Ohio,  a  distance  of  241  miles,  is  to  obtain  a  minimum  depth 
at  standard  low  water  of  6  feet  from  the  mouth  of  the  Illinois  River  to  Saint 
Louis,  a  distance  of  about  54  miles,  and  from  thence  to  the  month  of  the  Ohio, 
a  distance  of  about  187  miles,  a  low-water  depth  of  8  feet.  The  general  plan 
contemplates  making  the  improvement  continuous,  beginning  at  Saint  Louis 
and  working  downstream,  by  reducing  the  river  to  an  approximately  uniform 
width  of  2,500  feet.  The  methods  employed  ai-e  silt- arresting  devices,  whereby 
the  solid  material  caught  from  the  river  is  deposited  so  as'  to  form  new  shore 
lines,  which,  together  with  the  natural  banks  of  the  river,  are  protected  where 
necessary  from  caving  and  erosion  by  a  revetment  of  brush  and  stone ;  the 
estimated  cost  of  the  project  was  $16,997,100,  '81,  2745;  '82,  2763;  '83,  1187; 
'84,  1417;  '85.  2861;  '87,  213,  1556,  1569;  '89,  1673. 
Aggregate  amount  appropriated  to  Juno  30,  1890,  $4,129,600.    Amount  estimated 

for  completion  in  1890,  $12,557,500,  '90,  1967. 
At  Alton  Harbor,  111.,  the  project  of  1871  proposed  closing  the  chute  behind  Ellis 

Island  with  a  brush  and  stone  dam,  '71,  318,  320;  '72,  361;  '73,  443. 
Dnm  completed  to  height  of  10  feet  above  low  water  in  1874,  '75,  i,  447. 
In  1881  Maj.  £rnst  proposed  the  removal  of  the  shoal  iu  front  of  Alton  Landing 
bv  the  construction  of  a  deflecting  dike  from  the  Missouri  shore  and  al>oye  the 
head  of  Ellis  Island;  estimated  cost,  $120,000,  '81,  1573;  '82, 1644. 
At  Cape  Girardeau,  Mo.,  Maj.  Ernst  proposed,  in  1881,  the  formation  of  an  8-foot 
channel  between  Cape  Girardeau  and  Mintons  Point  by  the  construction  of 
hurdle  dikes  from  the  end  of  Devils  Ishmd,  near  Mintons  Point,  and  from  the 
Illinois  shore  opi>osite  Cape  Girardeau;  estimated  cost,  $90,170.16,  '81,  1598; 
'82,  1650.     Plate  XX,  page  1654. 
Surveys. 
At  Rush  Island  Bend  and  Ivy  Landing,  111.    Examination  ordered  by  act  of  August 

5,  1886.    Made,  1888,  under  direction  of  Maj.  Miller,  '88,  1452. 
Maps. 
From  Saint  Louis  Bridge  to  Foster  Island,  '88,  1424. 
At  Horsetail,  '88,  1424. 
At  Twin  Hollows,  '88,  1424. 
From  PuUtight  to  Foster  Island,  '88,  1424. 
From  Saiut  Louis  Bridge  to  Calico  Island,  '89,  1678. 
From  Horsetail  to  Meramec  River,  '89,  1678. 
From  Meramec  River  to  Calico  Island,  '89,  1678;  '90,  1966. 
From  Bissells  Point  to  Calico  Island,  '90,  1966;  '91,  2089. 
From  Turkey  Island  to  Saint  Genevieve,  '91,  2089. 


IVIISSISSIPPI   RITER   from  the  month  of  the  Ohio  River  to 

Head  of  the  Passes.— I mpuovement  of. 

A  ppropriations. 

See  list  of  appropriations  under  the  main  heading,  "Mississippi  River." 
Comiiierce. 

Registered  tonnage  plying  on  the  Lower  Mississippi,  '91,  3576. 

Shipments  of  bulk  grain  by  barges  to  New  Orleans  during  1890,  '91,  3578. 

Statement  showing  approximate  receipts  and  shipments  of  freight  bv  river  for 
1890-'91,  '91,  3686, 3718. 
Contracts. 

1888.  Serbian,  Wright  &  Co.,  for  levee  construction  at  Plum  Point,  at  14f  cents  per 
cubic  yard,  '88,  2198.  T.  Sullivan,  for  levee  construction  at  Plum  Point,  at  14J^ 
cents  per  cubic  yard,  '88, 2198.  D.  T.  Hartnett,  for  levee  construction  at  White 
River  Front,  atMf  and  15  cents  per  cubic  yard,  '88,  2207.  J.  T.  .Jefferson,  for 
levee  construction  at  White  River  Front,  at  16  cents  per  cubic  j'ard,  '88,  2207. 
J.  .J.  Coonoy,  for  levee  construction  at  White  River  Front,  at  19  cent*  per  cubic 
yard,  '88,  2207.  R.  Moore,  for  dredging  in  Vicksbnrg  Harbor,  at  18  cents  per 
cubic  yard,  '88, 2282.  W.  L.  Kilh«bre w.  for  bruHh.  at  !?1.09  per  conl,  and  stone,  at 
$1.39  per  cubic  yard,  '88,  2283.    E.  Kvaus,  for  willow  braces,  at  40  cents  each, 
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and  willow  stringers,  at  87|  cents  each,  '88, 2283.  Purcell  &  Greace  and  Arnold 
&■  De  Garis,  for  leree  construction  at  Tensas  Front,  at  25  cents  per  cubic  yard, 
'88,  2286.  Tapper  &  Fisher,  for  levee  construction  at  Amos  Bayou,  at  17  cents 
per  cubic  yard,  '88,  2287.  W.  R.  Harvey,  for  levee  constmctiou  at  Panther 
Forest,  at  19  cents  per  cubic  yard,  '88,  2287.  L.  C.  Dnlauy,  for  levee  construc- 
tion at  Leland  Second  Loop,  at  16- cents  per  cubic  yard,  '88,  2287.  \V.  R. 
Harvey,  for  levee  construction  at  Brooks  Break,  at  18  cents  per  cubic  yard, 
*88,  2287.  W.  R.  Harvey,  for  levee  construction  at  Matthews  Bend,  at  19  cent« 
per  cubic  yard,  '88,  2287.  Andrews  Bros.,  for  levee  construction  at  Whiskey 
Chute,  at  28  cents  per  cubic  yard,  '88,  2287.  McTighe  &  McKee,  for  levee 
construction  at  Grand  Lake,  at  22  cents  per  cubic  yard,  '88,  2287.  Ogdon  & 
Jones,  for  levee  construction  at  Kempe,  at  28^  cents  i)er  cubic  yard,  '88,  2304. 
R.  M.  White,  for  levee  construction  at  Deer  Park,  at  14f  cents  i>er  cubic  yard, 
'88, 2304. 

1889.  S.  P.  McKelvey,  for  stone,  at  67  cents  per  cubic  yard, '89,  2666.  Madison 
Marine  Railroad  Company,  for  construction  and  delivery  of  20  wooden  barges, 
at  $2,625  per  barge,  '89,  26iS8.  W.  O.  Flynn  &  Co.,  for  embankment  construc- 
tion, at  18|  cents  per  cubic  yard ;  excavation,  at  20  cents  per  cubic  yard ;  grub- 
bing, at  $175  per  acre,  and  filling  timber,  at  $30  per  acre,  '89,  2691.  D.  T.  Hart- 
nett,  J.  K.  Jedries,  and  Arnold  &.  McDonel,  for  enlargement  and  repair  of  levee 
below  Robinsonville,  at  15|  cents  per  cubic  yard,  '89, 2691.  Flynn  &  Cook,  for 
levee  construction  at  Webb,  at  15  cents  per  cubic  yard,  '89,  2691.  Fudge  & 
Keams,  for  enlargement  of  Blands  Bayou,  at  15  cents  per  cubic  yard,  '89, 2691. 
G.  Hartweg,  for  stone,  at  $1.95  per  ton,  '89,  2702.  E.  Evins,  for  brush,  at  $1.27^ 
per  cord,  aiid  poles,  at  $1.47^  per  cord,  '89,  2704.  E.  Evins,  for  brush,  at  $1.17i 
per  cord;  poles,  at  $1.67^  per  cord,  and  stone,  at  $1.73f  per  cubic  yard, '89, 
2709.  Alabama  Dredging  and  Jetty  Company,  for  dredging  at  Vicksburg,  at 
17  cents  per  cubic  yard,  '89, 2713.  R.  Johuson,  for  levee  construction  at  Duval, 
at  13  cents  per  cubic  yard,  '89,  2714.  J.  A.  Cannon,  for  levee  construction  at 
Greenville,  at  13^J  cent«  per  cubic  yard,  '89,  2715.  T.  Sullivan,  for  levee  con- 
struction at  Skip  worth,  at  16^  cents  per  cubic  yard,  '89, 2715.  Ogden  &  Jones, 
for  construction  of  Kempe  Levee,  at  28^  cents  per  cubic  yard,  '89,  2727.  J. 
McGinty,  for  levee  construction  at  Tensas  Parish,  at  19  cents  per  cubic  yard, 
•89,  2728.  J.  Poitevent,  for  lumber,  at  $10.90  per  M  feet,  B.  M.,  '89,  2731.  J.  H. 
Gardner,  for  poles,  at  from  $2.75  to  $3  per  cord,  and  brush,  at  $1.68  per  cord, 
•89,  2731. 

1890.  E.  Evins,  for  brush,  at  $1.27  per  cord,  and  poles,  at  $1.47  per  cord,  '90,  3242. 
G.  Hartweg,  for  stone,  at  $1.50  per  ton,  '90,  3242.  Bryant  &  Pickett,  for  brush, 
at  $1.05,  and  poles,  at  $1.50  per  cord;  Harvey  &  Scott,  for  levee  construction, 
at  23  to  24  cents  per  yard,  '91,  3618.  Hunter  &.  Frey.  for  brush,  at  $1.02,  and 
poles,  at  $1.50  per  cord,  '91,  3619.  Harvey  &  Scott,  lor  levee  enlargement,  at 
22  to  28  cents  per  cubic  yard,  '91, 3643.  J.  M.  Whitehill,  for  levee  construction 
and  repair,  at  from  18^  to  25  cents  per  cubic  yard  j  A.  R.  Fudge,  for  levee  con- 
struction, at  24f  cents  per  cubic  yard;  the  Sunnyside  Company,  for  levee  con- 
struction, at  24f  cents  per  cubic  yard;  R.  E.  Craig,  for  levee  repair,  at  17i  to  19 
cents  per  cubic  yard,  '91,  3644.  J.  Scott  &,  Son,  for  levee  construction,  at  23^ 
cents  per  cubic  yard,  '91,  3644. 

1891.  Monongahela  and  Western  Dredging  Company,  for  dredging,  at  26  cents  per 
cubic  yard,  '92,  3148.  Pardesky  &.  L^man,  for  levee  construciion,  at  16.95 
cents  per  cubic  yard,  '92, 3150.  *T.  Sullivan,  for  levee  enlargement,  at  15^  cents 
per  cubic  yard,  '92,  3150.  E.  Hely,  for  stone,  at  $1.65  to  $1.75  per  cubic  yard, 
'92,  3165.  Orgill  Bros.  &  Co.,  for  wire,  at  from  $2.70  to  $6.88  per  pound,  '92, 
3165.  Hartnett  &  O'Brien,  for  levee  work,  at  18  cents  per  cubic  yard ;  O.  Fergu- 
son &  Sons,  for  levee  work,  at  18.96  cents  per  cubic  yard,  '92, 3166.  F.  M.  Fergu- 
son, for  levee  work,  at  16.94  to  18.44  cents  per  cubic  yard,  '92, 3166.  T.  Sullivan, 
for  levee  work,  at  15^  cents  per  cubic  yard,  '92,  3167.  Little  Rock  Granite 
Company,  for  stone,  at  $1.50  per  ton,  '92,  3195.  Hunter  &  Frey,  for  brush,  at 
$1.10  and  $1.12  per  cord,  and  poles,  at  $1.75  per  cord,  '92,  31i)5.  W.L.  Killo- 
brew,  for  brush,  at  $1.33,  $1.43,  and  $1.14  per  cord, '92,  3195.  £.  Evins,  for 
brush,  at  $1.17,  and  poles,  at  $1.97  per  cord,  '92,  3195.  H.  E.  Coffin,  for  wire, 
at  $2.79  per  pound;  strand,  at  $4.81  per  100  pounds;  cable,  at  $17.95  and  $18.68 
per  100  feet;  spikes,  at  $2.59  per  100  pounds;  staples,  at  $2.99  per  100  pounds, 
and  manilarope,  at  $9.22  per  100  pounds,  '92, 3U)5.  Broderick  ^  Bascom  Com- 
pany, for  mauila  rope,  at  $9  per  100  pounds,  '92, 3195.  J.  M.  Whitehill,  for  levee 
construction,  at  25  cents  per  cubic  yard,  '92,  3199.  B.  Talley,  for  levee  con- 
struction, at  13$  cents  per  cubic  yard;  J.E. Mulcahey  and  J.  M.  Sullivan,  for 
levee  construction,  at  16.20  cents  per  cubic  yard ;  T.  Sullivan,  for  levee  oou- 
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BtTuction^at  18^  cents  per  cul)ic  yard;  T.  W.  Scott,  for  leveo  construction,  at 
12^  cents  per  cubic  yard:  Ware  &  Donaven,  for  levee  construction,  at  13icont« 
per  cubic  yard, '92,  3200.  A.A.Arnold  &  Co.,  for  levee  construction,  at  16f 
cents  per  cubic  yard,  '92,  3201.  J.  A.  AVare,  for  levee  constrnction,  at  14  cents 
per  cubic  yard,  '92,  3201.  Cary  &  Bradburn,  for  levee  construction,  at  14.98 
cents,  23.79  cents,  and  22.98  cents  per  cubic  yard ;  T.  A.  Helgason,  for  levee  con- 
struction, at  14.74  cents  per  cubic  yard,  '92,  3232.  J.  Scott  &  Son,  for  levee 
construction,  at  15^  cents  per  cubic  yard;  N.  W.  Irish,  for  levee  construction,  at 
14|  cents  per  cubic  yard ;  Gibson  &  i)eaton,  for  levee  construction,  at  15.98  oent-s 
and  16.98  cents  per  cubic  yard;  Louin  Le  Sansier,  for  levee  constrnction,  at  16 
cents  per  cubic  yard,  '92,  3232.  Andrews  Bros.  Construction  Company,  for 
levee  construction,  at  13.44  cents  per  cubic  yard;  A.  G.  Gillespie, for  levee 
construction,  at  18^  cents  per  cubic  yard,  '92,  3233. 
Eii|?iiieers. 
Chiki'  of  Enginkrks. 

Reports,  '88,  306;  '89,  365;  '90,  330;  '91,  422;  '92,  396. 
Board  of  Engineers. 

Mississippi  River  Commission :  Report,  '88,  2191  (Col.  Gillmore,  president  of  the 
the  Commission).  Reports,  '88,  2213;  '89,  2593,  2596  (Col.  Comstock,  Lieut. 
Col.  Suter,  Maj.  Ernst,  and  Messrs.  Harrod,  Taylor,  and  Ferguson).  Report, 
'90,  3083  (Col.  Comstock,  Lieut.  Col.  Suter,  Maj.  Ernst,  and  Messrs.  Harrod, 
Taylor,  Flad,  and  Whiting).  Report,  '91, 3397, 3446  (Col.  Comstock,  Lieut.  Col. 
Suter,  Maj.  Ernst,  and  Messrs.  Harrod,  Taylor,  Flad,  and  Whiting).  Report, 
'92,  2887  (Col.  Comstock,  Lieut.  Col.  Suter,  Maj.  Ernst,  and  Messrs.  Harrod, 
Taylor,  Flad,  and  Whiting). 
Engineers  in  Charge. 

Capt.  S.  S.  Leach,  1888-91.    Reports,  '88,  2195,  2203;  '89,  2663,  2679,  2689;  '90, 
3196,  3211. 

Capt.  W.  T.  Rossell,  1888-'92.    Reports,  '88,  2262,  2270,  2276,  2292 ;  '89,  2699, 
2662;  '91,8663. 

Capt.  D.  C.  Kingman,  1888--'91.    Reports,  '88,  2294;  '89,  2720;  '90,  3289. 

Lieut.  J.  L.  Lusk,  secretary  Mississippi  River  Commission,  1888-' — .    Report, 
'88,  2230,  2252. 

Capt.  C.  F.  Powell,  secretary  Mississippi  River  Commission,  1889- — .    Reports, 
'89,  2604,  2611,  26&5;  '90,  3111,  3112,  3137,  3179;  '91,  3463,.  3465. 

Capt.  W.  Young,  1890.     Report,  '90.  3228. 

Lieut.  Col.  C.  R.  Suter,  1891-'—.    Reports,  '91,  3417,  3444;  '92,  2905. 

Capt.  S.  W.  Roessler,  1891-'—.    Reports,  '91,  3580;  '92,  2913,  3145. 

Capt.  C.  McD.  Townsend,  1891-'—.     Reports,  '91,  3627;  '92,  3170. 

Lieut.  J.  Millis,  1891-'—.    Reports,  '91,  3065,  3716;  '92,  3207. 
'      Capt.  C:  F.  Palfrey,  1892-'—.    Report,  '92,  2914. 
Assistants. 

H.  8.  Douglas.    Reports,  '88,  2305,  2311;  '89,  2735;  '90,  3316,  3328;  '91,  3696, 
3720. 

W.  G.  Price.    Reports,  '88,  2308;  '89,  2738;  '90,  3336;  '91,  3699. 

J.  A.  Ockerson.    Reports,  '89, 2613;  '91,  3473,  3486,  3575;  '92,  3110. 

L.  C.  Jones.    Report,  '90,  3119,  3121,  3129. 

C.  W.  Clark,    Report,  '90,  3140. 

W.  Gerig*.    Report,  '90,  3150. 

C.  M.  Winchell.    Report,  '90,  3181. 

A.  Hider.     Report,  '90,  3229,  3256. 

H.  St.  L.  Copp6o.    Reports,  '90,  3234,  3241,  3252;  '92,  3181. 

E.  C.  Tollinger.    Reports,  '90,  3266;  '91,  3497. 
H.  Goodrich.    Report,  '90,  3268. 

J.  J,  Hoopes.    Reports,  '90,  3276;  '91,  3660. 

F.  P.  Spalding.    Reports,  '90,  3281,  3285 ;  '91,  3526. 
W.  J.  Hardee.     Reports,  '90,  3340,  3344 ;  '91,  3704. 
J.  A.  Seddon.    Reports,  '91,  3424;  '92,  2907. 

W.  Gerig.    Reports,  '91,  3497;  '92,  3119. 

E.  W.  Sturtevant.    Reports,  '91,  3505,  3532;  '92,  3163, 

L.  E.  Ritter.     Report,  '91,  3532. 

A.  J.  Nolty.    Reports,  '91,  3;>93,  3601,  3606;  '92,  3162. 

W.  M.  Rees.    Reports,  '91,  3601,  3612;  '92,  3161. 

W.  P.  Richards.    Report,  '91,  3658. 

H.  B.  Richardson.    Report,  '91,  3662. 

W.  Garvin.    Report,  '91,  3708. 

C.  W.  Stewart.    Report,  '92,  2932. 
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O.  W.  Ferguson.    Report,  '92,  2946,  2954. 
J.  A.  Paige.    Report,  '92,  3074. 
F.  B.  Maltby.    Report,  '92,  3105. 
A.  T.  Moore.    Report,  '92,  3109. 
Operations. 

1887-'88.  Repairs  to  plant,  '88,  2252.  21,782  cnhic  yards  stone  delivered  at  Green- 
ville and  Hopefi eld.  Bend,  '88,  2253.  7  milos  of  levee  built  at  White  River. 
Front,  consuming  376,550  cubic  yards  earth,  '88,  2271,  2272.  Banks  graded 
and  paved  and  subaqueous*  mattress  work  sunk  at  Greenville  Harbor,  '88, 
2280.  140,877  cubic  yards  material  dredged  in  Vicksliurg  Harbor,  and  6,800 
lini«ir  feet  of  brusli  and  stone  dike  buiJt,  ^B8,  2283,  2285.  208,220  cubic  yards 
material  used  in  dike  construction  between  Amos  Bayou  and  Arkansas  City, 
'88,  2287.  213.567  cubic  yards  material  used  in  dike  construction  under  con- 
tract at  Leiand  ISecond  Loop,  Brooks  Break,  Matthews  Bend,  and  Whisky 
Chute,  '88,  2288.  Brush  and  stone  bank  prutection  completed  at  Gouhlsboro 
Bend,  '88,  2294.  lfl,5^<8  linear  feet  of  levee  built  at  Kempe  Bend,  '88.  2301. 
5  crib  spur  dikes  built,  and  4  old  pile  dikes  repaired  in  lower  Old  River,  '88, 
2308.    Sill  No.  1  across  the  Atchafalaya  at  Sinns  Port  completed,  '88,  2309. 

1888-'89.  Repairs  to  tow  boat,  inspection  boat,  barges,  and  general  plant,  '89,  2666. 
39,618  cubic  yards  stone  towed  and  doj)osited  at  Plum  Point,  Bolivar,  Green- 
ville, Columbus,  Hickman,  and  Daniels  Point,  '89,  2667.  Construction  of  5 
spur  dikes  begun  at  Columbus,  Ky.,  '89,  2680.  Bank  revetment  at  Hickman 
complete<l,  '89,  2681.  Mattress  built  and  stone  revetment  constructed  at  Plum 
Point,  '89,  2681.  4,105  linear  feet  of  brush  and  stone  shore  revetment  laid  at 
Memphis  Reach,  '89,  2689.  3,170  linear  feet  of  pile,  brush,  and  stone  dike 
built  at  Baleshead,  '89,  2701.  4,400  linear  feet  of  brush  mattress  built  and 
sunk,  4,250  linear  feet  of  revetment  built,  and  10,154  cubic  yards  stone  used  at 
Lake  Bolivar  Front,  '89,  2755.  325,045  cubic  yards  earth  consumed  in  levee 
work  at  Arkansas  City,  Eunice,  Panther  Forest,  Whisky  Chute,  Lakeport, 
Louisiana  Line,  and  near  Stirling,  '89,  2715.  55,000' cubic  yards  material 
dredged  from  bar  in  lower  Old  River,  '89,  2724.  24,163  cubic  yar<ls  material 
placed  in  low  dam  on  Sill  No.  1,  in  the  Atchafalaya  River,  '89,  2723.  280,514 
cubic  yards  material  placed  in  the  Wilson  Levee,  '89,  2728.  Repairs  to  New 
Orleans  Harbor  plant,  '89,  2736.  53,100  square  feet  brush  mattress  built  and 
sunk  at  New  Orleans  Harbor,  '89,  2737.  113,070  cubic  yards  of  crib  work 
built,  '89,  2738.  68,500  square  feet  of  mattress  and  1X8,670  cubic  feet  of  crib 
work  plac€id  in  Spur  No.  1,  Greenville  Bend,  '89,  2738. 

1889-'y0.  19,131  cubic  yards  stone  towed  and  dolivere<l  at  various  points,  '90,  3185. 
Repairs  to  plant,  '90,  3185,  3186.  .  Spur-dike  construction  <and  bank  revetment 
at  Columbus,  '90,  3196.  Hydraulic  grading  and  construction  of  subai] neons 
mattress  work  at  Hickman,  '90, 3197,  3,000  linear  feet  of  brusli  mattress  ])laeed 
in  Fletchers  Revetment,  '90,  3198.  Brush  mattress  built  and  laid  at  Plum 
Point,  '90,  3199.  Pile  dike  built  at  Elmot  Island,  '90,  3200.  Dikes  2,  3, 4,  and 
5  completed  at  Momphid  Harbor,  '90,  3211.  Bank  protection  and  dike  con- 
struction at  Helena  Harbor,  '90,  3213.  6,024  linear  feet  of  brush  mattress 
bank  protection  placed  at  Louisiana  Bend,  '90,  3230.  7,750  cubic  yatfls 
material  dredged  at  Vicksburg  Harbor,  '90,  3239.  540*1  inear  feet  of  willow 
and  stone  dike  built  at  Greenville,  '90,  3245.  Repair  and  protection  of  levees 
from  flood  of  1890,  '90,  3256, 3289, 3317.  Hard  Times,  and  Wilson  Levee,  com- 
pleted' 90,  3289.  Dike  at  Greenville  Bond  completed,  and  1,000  linear  feet  of 
spur  dike  built,  '90,  3306.  26,000  tons  of  rock  quarried  and  Sill  and  Dam  No.  3 
completed  on  Atchafalaya  River,  '90,  3309. 

1890-91.  Brush  and  stone  dike  construction  at  Columbus,  '91,  3580.  4,500  linear 
feet  of  bank  protection  laid  at  lower  end  of  Osceola  Bar,  91,  3582.  Gaps 
closed  and  breaks  rex>aired  in  Elmot  Dike,  '91,  3583.  Bank  revetment  at 
Ashport  and  Fletcher  bonds,  '91,  3585.  762  linear  feet  of  bank  revetment 
constructed  at  Hopefield  Bend,  '91,  3586.  Repairs  to  plant  for  lirst  and 
second  districts,  '91,  3591.  Southward  extension  of  Helena  Levee  in  progress, 
'91,  3593.  Closing  crevasses  and  enlarging  old  levee  over  a  distance  of  71K),300 
feet  at  Laconia  Circle,  '91,  3594.  164,000  cubic  yards  material  dredged  at 
Vicksburg  Harbor,  '91,  3628.  465,573  cubic  yards  material  dredged  from  canal 
at  Delta  Point,  '91,  3600.  Dike  and  jetty  construction  in  New  Orleans  Harbor, 
'91,  3672.  l*r()tectiou  antl  repair  of  Point  Pleasant,  Hard  Times,  Kempe,  and 
Gibsons  Landing  levees,  '91,  3698.  Dredging  on  lower  and  upper  Old  River, 
'91,  36^)9,  3700.  Levee  construction  on  right  and  left  bank  below  Red  River, 
'91,  3705. 


270  INDEX   OP 

miSSISSIPPI  RIVER  from  the  mouth  of  the  Ohio  River  to 

Head  of  the  Passtes— Continued. 

Operations — Continued. 

1891-'92.  Break  repaired  in  Duniels  Point  Revetment,  '92,  2890.  3,250  linear  feet 
of  revetment  constructed  at  Ashport  Bend,  '92,  2891.  Extouaion  of  revot- 
*  inent  at  Fletchers  Bend,  '92,  289 L.  Revetment  at  Osceola  Bar  extended  up- 
stream 1,000  feet,  '92,  2892.  Two  breaks  in  Ho]>erield  Bend  Revetment  at 
Memphis,  aggrepiting  3,350  feet,  repaired,  '92,  2893.  Helena  Levee  upon 
White  River  Front  extended  southward  28,338  feet,  '92,  2894.  Enlargement 
of  existing  levee  upon  Yazoo  Front,  above  Hushpnckana,  '92,  2894.  Ashbrook 
Nock  Revetment  extended  3,800  feet,  '92,  2894.  6,600  linear  feet  of  revetment 
built  at  Greenville,  Miss.,  '92,  2894.  Revetment  in  Lake  Providence  Roach 
extended  5,000  feet,  and  224  linear  feet  of  existing  revetment  re])aired,  '92, 
2895.  315,079  cubic  yards  material  dre<lged  from  canal  at  Vicksbnrg,  '92, 2895. 
288,072  cubic  yards  material  used  in  repairing  breaks  in  levees  at  Catfish  Point, 
Greenville,  Stella,  and  Shipland,  Lower  Mississippi  levee  district,  '92,  2896. 
Extension  of  Lucca  Loop  Levee  at  Tensas  Basin  completed;  levee  at  Opossum 
Fork  enlarged;  loops  built  at  Sunnysido  and  Cracraft;  spur  constructed  on 
Leland  short  line,  and  enlargement  of  levee  below  Lower  Boggy  Bayou  begun ; 
total  yardage  filacod,  270,377  cubic  yards,  '92,  2896.  Levee  completed  at  Hen- 
derson, Tensas  Basin,  '92, 2899.  9,840  linear  feet  of  levee  built  at  Ilardscrabble, 
11,632  feet  at  Kempe, and  130  feet  at  Ferriday  Crevasse;  total  yardage,  399,831 
cubic  yards,  '92,  2900.  On  right  bank,  below  Red  River,  tlio  following  lengths 
of  levee  were  built:  600  feet  at  Nina,  8,021  feet  at  Highland,  4,743  feet  at  May- 
flower, 3,686  feet  at  Fortville,  3,400  feet  at  Evergreen,  and  783  feet  at  Dum- 
boiue;  total  yardage,  435,500  cubic  yards,  '92,  29(K).  On  loft  bank,  below  Red 
River,  tbe  following  lengths  of  levee  were  conHtructed:  9,258  feet  at  JSoutli- 
wood,  1,959  feet  at  Tessier-Bourgeois,  and  1,372  feet  at  Southport;  total  vard- 
age,  165,911  cubic  yards,  '92,  2900. 
Pliysical  Characteristics. 

Channel  depths  and  velocities  at  Plum  Point  Reach,  '88,  2198, 2264. 

Effect  of  overflow  in  diminishing  the  velocitv  of  the  Mississippi  River,  and  efloct 
of  levees  along  Yazoo  Front  on  flood  heights  in  1882  and  18K3,  '88,  2220. 

Elevations  and  descriptions  of  secondary  triangulution  stations  between  Cairo,  111., 
and  Donaldsonville,  La.,  '88,  2232. 

Shoal  places  in  the  Mississippi  River  between  Cairo,  111.,  and  New  Orleans,  La.,  '88, 
2243. 

Least  depths  on  Lake  Providence  Reach  from  1881  to  1888,  '88,  2276. 

Discharge  observations  at  Wilsons  Point,  '88,  2289. 

Table  showing  increase  and  decrease  in  area  and  in  hydraulic  radius  cross  sections 
of  Morganza  Roach,  '88,  2303. 

Depth  of  water  on  crossings  between  Cairo  and  Rod  River,  '89,  2614. 

Highest  and  lowest  water  readings,  Mississippi  River  and  tributaries,  at  and  below 
Saint  Louis,  since  1828,  which  can  be  referred  to  gauges  of  1S71-1S.S9,  '89.  2617. 

Index  of  Discharge  Observations,  published  in  the  Annual  Report  of  the  Mississippi 
River  Commission  to  1888,  inclusive,  '89,  2032. 

Comparative  least   channel    depths   and   velocities  in   various  channels  of  the 
improved  portion  of  Plum  PoinlT Reach,  Mis.sissippi  River,  '89,  26s3. 

Length  and  distribution  of  frout  levee  lines  in  the  alluvial  valley  of  the  Mississippi, 

*     '90,  3111. 

Mean  widths,  depths,  and  means  of  maximum  depths  of  2-mile  section  of  main  river 
from  Cairo,  111.,  to  Head  of  Passes,  '90,  3130. 

Discharge  observations  at  Now  Madrid,  Mo.,  '90,  3153. 

Discharge  observations  at  Helena,  Ark.,  '90,  3160. 

.Discharge  observations  at  Arkansas  City,  Ark.,  '90,  3164. 

Discharge  observations  at  Wilsons  Point,  La.,  '90,  3173. 

Flood  of  1890,  '90,  3216, 3255, 3272,  3303. 

Crevasse  measurements  in  vicinity  of  Arkansas  City,  '90,  3279. 

Portion  of  Mississippi  River  Valley  showing  overflowed  are:i8,  '90,  3288. 

Diagram  showing  discharge  at  Arkansas  City  and  Wilsons  Point,  '90,  3288. 

Proflle  showing  heights  of  Arkansas,  Louisiana,  and  Missouri  levees  in  1880  and 
1890,  '90,  3288. 

Report  upon  investigation  of  discharge  measurements,  '91,  3417. 

Report  upon  investigation  of  discharge  data  of  1884-'85,  '91,  3424. 

Eflects  ot  crevasses  upon  gauge  readings  below  Red  River  during  high  water  of 
1890-'91,  '91,  3444. 

Effects  of  outlets  on  the  bed  of  the  river  below  them,  '91,  3-165. 

Effect  of  crevasses  on  controlling  depth  of  the  Mississippi  River,  '91,  3473, 
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MISSISSIPPI  RIVER  from  the  mouth  of  the  Ohio  River  to 

Head  of  the  Pusses— Continned. 

Phy^sical  Characteristics — Coutinned. 
Results  of  discharge  observations,  Mississippi  River,  Old  River,  and  Bayou  des 

Glaises,'91,  3488.     At  Arkansas  City, '91,  3492.     At  Wilson  Point, '91,  3497. 

At  New  Madrid,  '91,  3497.     At  Helena.  Ark.,  '91,  3508.    At  Warrenton,  Miss., 

'91,  3512.    At  Red  River  Landing,  Old  River  beluw  Turnbull  Island,  and 

Atchafalaya  River  at  Simmesport, '91,3516.    At  CarrolUon, '91,  3522.    At  Plum 

Point  Reach,  '91,  3534.    At  Memphis,  Tenn.,  '91,  3535. 
Crevasse  measurements  at  and  below  Arkansas  City  and  in  Fourth  Mississippi 

River  District,  '91,  3543. 
High-water  marks  of  1890  and  1891,  Mississippi  River,  Cairo  to  Carrollton,  '91, 3547. 
Mississippi  River  and  principal  tributaries,  except  the  Missouri,  high  and  low 

waters  referred  to  present  or  most  recent  gauges,  '91,  3555. 
Changes  in  the  bed  of  the  Mississippi  River  near  the  Head  of  the  Passes,  '91,  3575. 
Table  showing  least  channel  depths  and  velocity  of  the  river  channels  from  1890 

to  1891,  '91,  3617. 
Observations  at  the  Ames  Crevasse,  '91,  3713. 

Report  on  velocity  of  flood  travel  on  the  Lower  Mississippi,  '92,  2905. 
Report  on  caving  banks  from  Cairo  to  Donaldsonville,  '92,  3110. 
Discharge  observations,  '92,  311&-3144,  3428, 3429. 

Private  and  Corporate  H^orlc. 

1887-88.  28,330  linear  feet  of  levee  built  at  Diamond  Island  l^cnd  Gap  by  the  State 
of  Louisiana  and  the  Fifth  Louisiana  Levee  District,  '88,  2312. 

1891<-'92.  1,896,518  cubic  yards  material  placed  in  rex>air  of  levees  in  Lower  Missis- 
sippi District  by  Lower  Mississippi  Levee  Board;,  83,484  cubic  yai'ds  material 
used  by  local  levee  boards  in  repair  and  enlargement  of  levees  at  Arkansas 
City,  Luna,  Leland,  Bellevue  Front,  and  Lucca  Loop,  '92,  2897. 

Surveys. 

Of  Plum  Point  Reach,  '89,  2683. 

General  survey  of  the  Mississippi  River,  '90,  3179;  '91,  3399;  '92,  2946. 

Maps. 

Memphis,  Tenn.,  '88,  2208. 

Plum  Point  Reach,  '88,  2264;  '89.  2680;  '90,  3210. 

Hopetield  Bend  and  Memphis  Harbor,  '88,  2270;  '89,  2698. 

Lake  Providence  Reach,  '88,  2278;  '89,  2718;  '90,  3288. 

Greenville  Harbor, '88,  2280;  '89,  2718;  '90,  3288. 

Vicksburg  Harbor,  '88,  2284 ;  '89,  2718 ;  '90,  3288. 

New  Orleans  Harbor,  '88,  2294;  '89,  2718. 

Turnbull  Island,  '88,  2300. 

Red  River  at  the  mouth,  '88,  2300. 

Mississippi  at  Arkansas  City,  '89,  2597. 

Mississippi  at  Bolivar,  '89,  2718;  '90,  3288. 

Mississippi  at  Delta  Point,  '89,  2718. 

Mississippi  at  Vancluse,  '89,  2718. 

Regimen  of  the  Mississippi,  1  A  to  6  A,  '90,  3192.  « 

Columbus  City  Front,  '90,  3210. 

Hickman  Harbor,  '90,  3210. 

Photographic  reproductions  showing  process  of  bank  revetment,  hydranlic  grad- 
ing, weaving,  bcallasting  and  sinking  snbaciueous  mattress,  and  pumping  sand 
on  drift,  with  details  of  plant  used.    Plates  5  to  33,  '90,  3210. 

Helena  Harbor,  '90,  3212. 

Louisiana  Bend,  '90.  3288. 

Batchelors  Bend,  '90,  3288. 

Greenville  Bends,  '90,  3288. 

Hopefleld  Bond  and  Memphis  Harbor,  *91,  3.595. 

Map  of  a  portion  of  the  Mississippi  Valley,  showing  area  overflowed  in  1891,  '91, 
3650. 

Maps  of  levees  in  the  Lower  Mississippi  levee  district,  showing  Government 
enlargement,  '91,  3650. 

Map  showing  location  of  levees  in  Arkansas  and  Louisiana,  '91,  3650. 
Atlas 

Greenville  Harbor,  '92, 144. 

Louisiana  Bend,  '92,  145. 

Lake  Providence  Reach,  '92,  146. 

Junction  of  Mississippi  and  Atchafalaya,  '92,  143« 

Jf©w  Orleans  HarboT,  '92, 149,  150, 151, 
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MISSISSIPPI  KIV£R  at  its  mouth. 

(Contiuaed  from  Vol.  II,  p.  322.) 

Appropriations. 

i^oii  list  of  appropriations  under  tlie  main  heading,  *' Mississippi  River.*' 

Eng^iiieers.  . 

Chief  op  Enginerrs. 

Koports,  '88,  166;  '89,  104;  '90. 14,175;  '91,  19,221;  '92,  22,  215. 
Enginkeks  in  Charge. 

Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1229;  '89,  1467;  '90,  1725. 

Ma).  J.  B.  Quinn,  1891-'—.    Reports,  '91,  1805;  '92,  1469. 
Assistant. 

C.  Donovan.    Reports, '88, 1230;  '89,  1469;  '90,  1726;  '91,  1807;  '92,  1470. 

Ofu^ratlous. 

1887-88.  Repairs  to  upp^r  dam  at  Head  of  Passes;  3  wiDg  dams,  aggregating  457 
feet,  built  on  west  side  of  pans  above  Grand  Bayou ;  repairs  to  inner  jetty, 
'88,  1229. 

1888-^89.  Rojiairs  to  upper  dam  at  Head  of  Passes;  concrete  wall  over  east  jetty 
rebuilt;  repairs  to  inner  east  and  west  jetties;  6  wing  dams  built, '89,  1472, 
1473. 

1889-^90.  Rei)airs  to  wing  dams  in  Goat  Island  Reach;  reconstruction  of  concrete 
wall  on  inner  east  jetty  completed;  repairs  to  inner  east  jetty,  '90,  1728* 

1890-'91.  257  cords  of  willows  weighted  with  earth  added  to  West  7-Head  Dam; 
53  linear  feet  of  western  end  of  upper  dam  rebuilt;  Wing  Dam  No.  2,  in  Great 
Island  Reach  repaired;  crib- work  capping  on  ejist  jetty  extended  800  feet; 
continuous  crib  built  over  the  outer  353  feet  of  inner  eawt  jetty;  crib  work 
built  over  the  outer  618  feet;  wing-dam  construction  and  dredging,  '91,  1808. 

1891-92.  Repairs  to  upper  dam.  West  7-Head  Dam,  and  Wing  Dam  No.  2  in  Goat 
Island  Reach;  crib- work  capping  on  east  jetty  continued  281  feet;  repairs  to 
inner  east  and  west  jetties;  eight  new  wing  dams  built,  and  repairs  made  to 
old  ones,  '92,  1471, 1472. 

Pliysical  Ciiaracteristics* 

Table  of  depths  and  widths  of  channel  through  South  Pass,  '88,  1235. 
Dimensions  of  channel  through  the  jetties  for  1888,  '88,  1237;  '89,  1475. 
Minimum  depths  through  the  jetties  from  1875  to  1890,  '90,  1732. 
Table  giving  the  depths  of  water  through  the  jetties  at  various  dates,  '92,  1476, 

Projects^* 

The  projects  for  the  improvement  of  the  mouths  of  the  Mississippi,  from  1837  to 

1878,  inclusive,  proposed  the  formation  and  maintenance  of  a  channel  18  feet 
deei>  through  either  Southwest  Pass  or  Pass  a  TOutre  by  stirring  the  bottom 
and  by  dredging.  This  method  of  improvement  was  discontinued  in  1878, 
when  the  improvement  of  South  Pass  by  jetties  had  attained  a  depth  of  18  feet. 
IncluHive  of  surveys,  there  was  ai)propriated  under  these  projects  from  1829  to 

1879,  inclusive,  $2,541,669.53. 

The  act  of  March  3,  1875,  authorized  James  B.  Eads  to  build  jetties  and  other 
works  in  South  Pass,  for  the  purpose  of  ultimately  obtaining  and  maintaining 
a  channel  300  feet  wide  and  30  feet  deep  over  the  bar  at  the  mouth  of  the  pass 
through  the  pass  into  the  river  above. 

The  acts  of  June  19,  1878,  and  March  3,  1879,  amended  the  original  act  so  that 
James  B.  Ends  was  only  required  to  obtain  a  channel  26  feet  deep,  200  feet 
wide  at  bottom,  and  haviu^  through  it  a  central  depth  of  30  feet  without  re- 
gard to  width;  these  channels  to  be  maintained  for  twenty  yeara  from  July  8, 
1879.  For  this  James  B.  Eads  was  to  ultimately  receive  $5,252,000,  and  in 
addition  $100,000  per  annum  for  maintaining  this  channel. 

Surveys. 

Survey  of  South  Pass  from  its  head  to  South  Pass  light-house,  '88, 1234;  '89, 1473; 

'90  1729. 
Beyond  the  ends  of  the  jetties,  '88,  1239;  '89,  1478;  90,  1730;  '91,  1809. 
Maps. 
Channel  between  jetties, '88,  1242;  '89,1479;  '90,  1735. 

Chart  of  portion  of  South  Pass,  showing  the  location  of  jetties  at  its  mouth. 
'91, 1816. 
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miSSISSIPPI  RI  VERy  UPPER.— Removal  of  snaqs  and  obstbuctions, 

(Coutinued  from  Vol.  II,  p.  315.) 

Appropriations. 

Soe  list  of  appropriations  under  the  main  headin^i  *' Mississippi  River/' 
List  of  appropriations,  '88, 1474. 
Commerce. 
List  and  dimensions  of  steamers  navigating  the  Upper  Mississippi  in  1890,  '90, 2027. 
Lumber  interests.  '90,  2031. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '88,  196;  '89,  231;  '90,  207;  '91,  264;  '92,  253. 
Enginkeb  in  Chakge. 
Maj.  A.  Mackenzie,  1880-'--.    Reports,  ^88,  1471;   '89,1726;  '90,  2021;  '91,2137; 
•92,  1749. 
Assistant 
C.  W.  Durham.    Reports,  '88, 1474, 1479 ;  '89, 1727 ;  '90, 2029 ;  '91, 2143 ;  '92, 1756. 
Obstructions. 
List  of  wrecks  between  Saint  Louis  and  Saint  Paul  which  have  been,  are,  or  may 
become  obstructions  to  navigation,  with  approximate  dates  of  sinking,  '92, 1764. 
Operations. 
1887-88.  232  snags  and  3  wrecks  cleared  from  the  channel,  and  833  leaning  trees 

cut  from  the  banks,  '88,  1475. 
18^'89.  361  snags  removed  from  the  channel,  and  2,034  trees  cleared  from  the 

banks;  31,500  cubic  yurds  material  dredged  from  the  channel,  '89,  1728. 
1889-90.  400  snags  removed  from  the  channel;  1,183  cubic  yards  rock  placed  in 
dams;  1,690  leaning  trees  cleared  from  the  banks;  8  wrecks  and  11,160  cubic 
yards  gravel  removed,  '90,  2030. 
1890-'91.  ^1  snags,  5  cribs,  1  wreck,  and  36  dump  loads  of  material  removed  from 

the  channel,  and  2,200  leaning  trees  cleared  from  the  banks,  '91,  2144, 2145. 
1891-92.  359  snags  removed  from  the  channel,  and  1,265  leaning  trees  cleared  from 
the  banks,  '92,  1759. 


miSSISSIPPl  RIVERy  LiO WE R.— Removing  snags  and  wbbgks  vboh. 

(Continued  from  Vol.  11,  p.  3f6.) 

Appropriations. 

See  list  of  appropriations  under  the  main  heading,  ''Mississippi  River,'' 
Eng:ineers. 
CiiiKF  OF  Engineers. 

Reports, '88,  191;  '89,  225;  '90,  203;  '91,  258;  '92,  248. 
Engineer  in  Charge. 
Maj.  A.  M.  Miller,  1884-'—.     Reports,  '88,  1419;  '89,  1671;  '90,  1959;  '91,  2079: 
'92,  1705. 
Opersitions. 
1887-88.  7D8  snags  and  348  trees  cleared  from  the  channel  and  banks,  '88,  1420. 
1888-'89.  1,864  snags,  34  drift  piles,  and  8  wrecks  removed  from  the  channel,  and 

9,102  trees  cleared  from  the  banks,  '89,  1672. 
1889-^90.  2,861  snags,  23  drift  piles,  and  1  wreck  removed  from  the  channel,  and 

12,112  trees  cleared  from  the  banks,  '90,  1960. 
189a-'91.  3,450  snags  pulled,  21,316  trees  cut,  and  30  drU't  piles  removed,  '92, 1706. 


MISSISSIPPI  RI VSR.— Water  gauges  oir. 

(Continued  from  Vol.  II,  p.  323.) 

Appropriations. 

See  list  of  appropriations  under  the  main  heading^  '' Mississippi  River." 
List  of  a])propriation8,  '88,  1372. 
Enfirineers. 
Chief  of  Engineers. 

Reports,  '88,  184;  '89,  216;  '90,  194;  '91,  246;  '92,  239. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1886-'—.    Reports,  '88, 1370;  '89,  1624:  '90,  1908:  '91,  2014: 
'92,1663.  »        i         >        »         I 

8648 ^18 
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ini8SIS§IPPI  RIVEll.— Water  gauges  on— Continued. 

Pliyslcal  Characteristics. 

Elevations  of  gauge  zeros  from  Saint  Louis  to  Carrollton  above  Cairo  datum,  '89, 

1628. 
Comparison  of  flood  of  1890  with  highest  water  proviouKly  recorded,  '90,  1912. 
Chart  showing;  limiting  lines  of  high  and  low  water  on  the  Mississippi  from  8aint 

Louis  to  the  Head  of  the  Passes,  '91,  2011. 
Comparison  of  flood  of  1891  with  hi'^liest  water  previously  recorded,  '91,  2019. 
Comparison  of  flood  of  1892  with  highest  water  previously  recorded,  '92,  1666. 


miSSISSIPPI  RIVER.— Gauging  at  on  near  Saint  Paul,  Minn. 

Appropriations. 

See  list  of  appropriations  under  the  main  heading,  ''Alississipi)i  Hiver.'^ 

£  II  pincers. 

Chief  of  Engineers. 

Reports, '90,  215;  '91,  273;  '92,  261. 
Engineer  in  Charge. 

Maj.  W.  A.  Jones,  1890.    Reports,  '90,  2099;  '91,  2214;  '92,  1849. 
Assistants. 

A.  Johnson.    Report^  '90,  2106. 

A.  O.  Powell.    Rci)ort,  '90,  2107. 
Piiysical  Cham  etc  ristics. 
GauKiugs  made  at  Saint  Paul,  Minn.,  during  1890,  '90,  2101,2102;  1891, '91,  2215, 
2216;  1892,  '92,  1850, 1851. 


MlSfSlSSlPPI  mVER,  at  and  near  the  head  of  Beaver  Island, 

Ciiutony  Iowa.— Examination  of. 

Enifineers. 

Chief  of  Engineers. 

Report,  '89.  234. 
Engineer  in  Charge. 
Maj.  A.  Mackenzie,  1888.    Report,  '89,  1784. 
Piiysical  Cliaracteristfcs. 

Description  of  the  locality,  '89,  1785. 
Plans. 
In  1888  Maj.  Mackenzie  did  not  consider  the  locality  worthy  of  improvement,  '89, 
1786. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Maj.  Mackenzie,  '89,  178'!. 


miSSISSIPPI  RIVCB,  between  Saint  Paul  and  Saint  Anthonys 

Fails,  Miiiu.— Survey  of. 

Commerce. 

Lumber  manufacture  from  1870  to  1886,  '88, 1562, 1571. 
£n|^ineers. 

Chief  of  Engineers. 

Report,  '88,  206. 
Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1886.    Report,  '88,  1560, 1563. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1506. 
Plans. 
By  Maj.  Allen,  1887,  for  improvement  of  the  river  between  the  Chicago,  Saint  Paul, 
Minneapolis  and  Omaha  Railroad  Bridge  to  the  landin)|r  below  the  Washington 
Avenue  Bridge,  Minn.,  by  dredging  ami  tlio  construction  of  works  of  contrao- 
tiou;  estimated  cost,  if  116,000;  or,  for  a  4-foot  low-water  navigation  between 
the  above  points  by  construction  of  wing  dams,  closing  dams  and  revetment, 
dredging,  and  construction  of  two  locks  and  dams;  estimated  cost,  $2,361,060. 
'88,  1568-1570. 
Skirveys. 
Ordered  by  act  of  August  15, 1886.    Made,  1887,  under  direction  of  Maj.  Allen.  '8fiL 
1563. 
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miSlSISSIPPI  RIVER.— Examination  near  Rkklfoot  Lakk  fou  rkstrain- 

ING  THE  FLOW   OF  WATER  INTO   SAID   LAKM  AND  ADJOINING  LOWLANDS. 

fingrineers. 

CiiiKF  OF  Engineers. 

Report,  '91,  258. 
Engineers  in  Charge. 

Capt.  S.  W.  Roossler,  1891.    Report,  '91,  2073. 
.     Col.  C.  B.  Couistock,  1891.     Report,  '91,  2074. 
Assistant. 

W.  M.  Rees.    Report,  •gi,*2075. 
Physical  Characteristics* 
Description  of  the  locality,  '91,  2073, 2076. 

Plans. 

In  1891  Col.  Comstock  considered  tbat  the  amount  of  improvement  of  the  Missis- 
sippi at  this  locality  to  be  secured  by  the  works  of  restraint  proposed  by  Capt. 
Rocssler,  at  an  estimated  cost  of  $260,000,  would  be  too  small  to  juntify  the 
expenditure,  '91,  2074. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 

Capt.  Roessler,  '91,  2073. 
Maps. 
'91,  2074. 


missii^sippi  r1v£r«~examinati0n  for  removal  of  bar  at  warsaw^ 

III. 

EiiffiReers. 

Chief  of  Enginbkhs. 
Report,  '91,264,2134. 
Engineer  in  Ci'arge. 
Ma j.  E.  H.  Ru liner,  1890.    Report,  '91,  2134. 
Physical  €liaractei*isti€!S« 

Description  of  the  locality,  '91,  2135. 
Plans. 
In  1890  Maj.  Ruilner  reported  that  a  removal  of  the  bar  at  this  locality  would  be 
detrimental  to  that  portion  of  the  navigable  river,  '91^  2136. 
Surveys* 
Examination  ordered  by  net  of  September  19,  1890.    Made,  1890,  under  direction 
of  Maj.  Ruffner,  '91,  2135. 


MISSISSIPPI  RIV£R  at  and  above  Clinton,  Jo wa.— Survey  for 

REMOVAL  OF  BARS  NORTH  OF  Ll'lTLE  RoCK  ISLAND. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '91,  267. 
Engineer  in  Cuauge. 
Maj .  A.  Mackenzie,  1890.    Report,  '91,  2187, 2188. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2188. 
Plans. 
By  Maj.  Mackenzie,  in  1890,  for  constrAction  of  a  closing  dam  between  Little  Rock 
Island  and  the  tow-head  to  its  left,  at  an  estimated  cost  of  $5,000,  '91,  2189. 
Surveys. 
Survey  ordered  by  cict  of  September  19,  1890.    Made,  1890,  under  direction  of  Maj. 
Mackenzie,  '91,  2188. 


IVIISSISSIPPI  RIVER,  niain  sloup^h  at  Hamilton.— Examination  or. 

• 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '89,  234 ;  '91,  267, 2185. 
Engineer  in  CiiAiuiE. 

Maj.  A.  Mackenzie,  1888-'92.    Reports,  '89,  1781 ;  '91,  2185. 
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miSSISSIPPI  RIVE  By  main  slough  at  Hamilton— Continued. 

Plans. 

After  examinations  in  1888  and  1890,  Maj.  Mackenzie  did  not  consider  the  main 

slough  at  Hamilton  worthy  of  improvement  by  the  General  Government,  '89, 

1782;  '91,2186. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 

Maj.  Mackenzie,  '89, 1781. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 

of  Maj.  Mackenzie,  '91,  2186. 


MISSISSIPPI,  SAINT  CROIX,  CIIIPPE^FJl,  AND  liTISCOlVSIlV 

RIVERS.— SuliV£YS  FOB  KKSEItYOlUS  AT  60UKCKS  OF. 

Engineers. 

Chief  of  Enginkers. 

Reports,  '89,  240;  '90,  216. 
Enginekks  in  Charge. 

Maj.  C.  J.  Allen,  1889-'90.    Report,  '89,  1809. 

Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2098 ;  '91,  2214 ;  '92, 1849. 


MISSOURI  RIVER  front  the  mouth  to  head  waters* 

NoTB.— From  the  varying  designations  given  to  the  geographical  limits  of  the  appropriations  for 
the  Missouri  River,  it  has  been  impracticable  to  assemble  the  appropriations  luiaer  (he  subhead- 
ings of  the  text  found  in  this  volume. 

A  ppropriatlons. 

From  mouth  to  Sioux  City. 

187^^87 $2,551,500 

1890 800,000 

1892 r 600,000 

Total '4,951,500 

From  Sioux  City  to  Fort  Bknton. 

1876-*87 $490  000 

From  Sioux  City  to  Grkat  Falls, 

1890 $300,000 

1892 150,000 

Total 450,000 

From  mouth  to  Fort  Benton. 

1878 $180,000 

1888 1,0{K),000 

Total 1,180,000 

Removing  snags  and  wrecks. 

1852-'87 $387,000 

1890 75,000 

Total 462,000 

Survey  of  Missouri  River  in  Montana* 
1892 $2,500 


MISSOURI  RIVER  between  month  and  Sionx  CitYf  Iowa.— 

Improvement  of. 

Appropriations. 

See  list  of  appropriations  under  main  heading,  "Missouri  Kiver." 
Commerce. 
Commerce  of  the  river,  '88,  2320;  '90,  3370;  '91,  3737;  '92,  3263. 
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imSSOURI   RIVER  between   mouth   and    Sioux  City,  Iowa- 
Continued. 

Engineers. 

Chibp  of  Enginevrs. 

Kei)ort8,  '88.  307;  '89.  365;  '90.  331;  '91,  423;  '92,  397. 
Board  op  Enoinebrs. 
Missouri  River  Commission.     Reports,  '88,  2313;  '89,  2741;  '90,  3361  (Lieut. 
Col.  Suter,  Majs.  Mackenzie  and  Ernst,  and  Messrs.  Broatch  and  Broadhead.) 
Re]iort,  '92,  3251  (Lieut.  Col.  Suter,  Majs.  Mackenzie  and  Ernst,  and  Messrs. 
Broadliead  and  Berlin). 
Enginkkrs  in  Ciiargk. 
Lieut.  H.  M.  CJiittenden,  1889-'—.    Reports,  '89,  2760;  '90,  3419. 
Capt.  T.  A.  Bingham,  1888-'—.    Reports,  '88,  2317;  '89,  2753;  '90,  3375, 

A^atsi  a*|*  1  MTU 

J.  A.  SeddoD.    Reports,  88,  2a^;  '91,  3827;  '92,  3273. 

S.  W.  Fox.    Reporte,  '88,  2357;  '89,  2765;  '90,  a428;  '91,  3804, 3835;  '92,  3278. 

S.  H.  Yonge.    Re])ort8,  '88,  2a59;  '89,  2785;  '90,  3435;  '91,  3805, 3848;  '92,  3290. 

W.  R.  De  Witt.    Report,  '89,  2782. 

O.  B.  Wbeeler.    Reports,  '90,  3398;  '91,  3756. 

G.  A.  Marr.    Reports,  '90,  3403 ;  '91,  3745. 

C.  F.  Potter.    Reports,  '90,  3422, 3427 ;  '91,  3802, 3832, 3833 ;  '92,  3273. 

D.W.Wellman.    Report, '91,  3807. 

A.  H.  Blaisdeli.    Reporte,  '91,  3819;  '92,  3271. 

Lieut.  H.  M.  Chittenden.    Report,  '91,  3821. 
Obstructions* 
Frotlles  of  bridges  over  the  Missouri  River  at  Bismarck,  Atchison,  Sioux  City,  Fort 
Leavenworth,  Blair,  Kansas  City,  Omaha,    Randolph,  Sibley,  Plattsmouth, . 
Glasgow,  Nebraska  City,  Boonvi'lle,  Rulo,  Saint  Charles,  and  Saint  Joseph, 
'88,2319;  '89,2756. 
Operations. 
1887-88.  Construction  and  repair  of  plant;  557  cubic  yards  rock  used  in  comple-^ 
tion  of  revetment  in  Lower  Bon  Ton  Bend;  3,000  cubic  yards  rock  placed  in' 
Elwood  revetment;  2,960  linear  feet  of  bank  revetment  completed  at  East 
Bottoms;  4,500  linear  feet  of  bank  protected  at  Little  Platte  Bend;  20,261 
cubic  yards  rock  quarried,  and  5,956  cords  brush  cut;  1,400  linear  feet  of  mat- 
tress built  in  repair  of  Kaw  Bund  revetment,  '88,  2356-2367. 
1888-'89.  4,250  linear  feet  of  pile  and  brush  dike  built  at  Sioux  City, '89.  2763. 
Repair  and  reconstruction  of  plant,  '89,  2765.    1,825  cubic  yards  rock  used  in 
repair  of  Bon  Ton  revetment,  '89, 2767.    318,080  square  feet  of  mattress  woven 
at  Bon  Ton  revetment  extension,  '89,  2767.    136,700  square  feet  of  mattress 
work  woven  and  placed  at  Kaw  Bend  revetment;  repair  of  plant,  '89,  2793. 
1889-'90.  1,575  snags  removed  and  1,048  trees  cut,  '90,  3364.    13,004  linear  feet  of 
pile  and  mattress  revetment  built  at  Omaha,  '90,  3422.    Repairs  to  plant,  '90, 
3424.    200  cubic  yards  rock  used  in  completion  of  dike  construction  at  Sioux 
City,  '90,  3427.    4,810  linear  feet  of  brush  mattress  bank  protection  built  at 
Nebraska  City,  '90,  3428.    5, 153  linear  feet  of  bank  graded,  and  4,922  linear  feet 
of  mattress  woven  at  Rulo,  '90, 3431.    Repairs  to  plant  at  Kansas  City  Division, 
'90, 3-135.    6,658  linear  feet  of  brush  mattress  and  stone  revetment  constructed 
at  Bee  Creek  Bend,  '90,  3437.    3,935  linear  feet  of  brush  and  stone  revetment 
laid  at  Nigger  Bend,  '90,  3439.    1,918  linear  feet  of  brush  and  stone  revet- 
ment laid  at  Kaw  Point,  '90,  3441.    Repairs  to  Harlem  and  Kansas  City  dikes, 
'90,  3442.    Repairs  to  Kaw  Bend  at  East  Bottoms  revetment,  '90,  3441.     1,302 
liuear  feet  of  pile  and  brush  mattress  dike  built  at  Miami,  '90,  3445. 
1890-'91.  Repairs  to  dikes  in  vicinity  of  Sioux  City,  '91,  3832.    Repairs  to  plant  at 
Omaha,  '91,  3834.    940  liuear  feet  of  brush  and  rock  bank  revetment  ouilt  at 
Nebraska  City,  '91, 3835.    Repair  of  plant  at  Nebraska  City,  '91, 3837.    Repair 
and  construction  of  plant  at  Saint  Joseph,  '91,  3839.    3,295  linear  feet  of  pile 
dike  built  at  Saint  Joseph,  '91,  3841, 3843.     If240  linear  feet  of  bank  revetment 
completed  at  Saint  Joseph,  '91,  3845.    3,500  linear  feet  of  willow  curtains 
woven  and  placed  upon  dikes  at  Atchison,  '91,  3847.    700  linear  feet  of  bank 
revetment  built  above  the  Harlem  dikes.  '91,  3849.    630  linear  feet  of  single 
and  856  liuear  feet  of  double  row  dike  built  at  Kansas  City,  '91,  3850.    H36 
cords  of  brush  and  31,977  linear  feet  of  cotton-wood  piling  procured,  '91,  3851. 
1891-'92.  9,220  linear  feet  of  bank  revetment  constructed  in  vicinitv  of  Council 
BloiTs,  '92,  3274.    Repairs  to  plant  at  Nebraska  City,  '92,  3279.    i4,246  linear 
feet  of  bank  revetment  constructed  at  Belmont  Bend,  '92,  3280.     Repairs  to 
break  in  Elwood  revetment,  '92,  3282.    3,000  linear  feet  of  bank  revetment 
con*<tructed  at  Bon  Ton  Bend,  '92,  3283.     Extension  and  repair  of  pile  dikes 
in  vicinity  of  Saint  Josephf  '92, 3286.    Rex)airs  to  Little  Platte  Bend  and  Kaw 
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IfllSSOURI  RIV£R  betivcoii    mouth   an<l   Sioux   City,  Iowa— 

Coutiuiied. 

Operations — Con  tinned. 

Bend  revetment*,  '92,  3290.  431  linear  feet  of  double  row  and  993  linear  feet 
of  triple-row  dike  constructed  in  oxtou8ion  of  Kansas  City  and  Hnrleni  dikes, 
•92,  3293.  1,244  linear  feet  of  sinjrle,  3,472  linear  feet  of  diuihlo,  and  4,760  lin- 
ear feet  of  triple-row  dike  conHtnicted  in  Group  I,  First  Rcaob,  '92,  3301. 
165  feet  of  double-row  dike  and  1,400  liiicnr  feet  of  triple-row  dike  built  in 
Group  II,  First  Reach,  '92,  3304.  120  linear  feet  of  donble-row  dike  and  4,001 
linear  feet  of  triple-row  dike  built  in  Grouj)  III,  First  Reach,  '92,  3306.  389 
linear  feet  of  double-row  dike  and  895  linear  feet  of  triple-row  dike  built  in 
Cedar  Island  Group,  '92,  3309. 

Piiysical  Characteristics^ 

Dates  of  ice  closings  and  openings  on  the  Missouri  River,  1872-87, '88, 2325;  '90 

:«92. 
Descriptions  and  elevations  of  bench  marks  on  the  Missouri  River,  referred  to 

Saint  Louis  City  directrix,  May,  188X,  '88,  2328;  May,  1890, '90,  3393.     Slope 

profiles  of  Missouri  River  from  8aint  Charles  to  Sioux  City,  '89, 2756.     Report 

on  bearinufs  in  the  Missouri  River  Valley,  '90,  3375.     Rock  profiles  in  the 

vicinity  of  Saint  Charles,  Mo.,  '90,  3390. 
Borings  at  t^aint  Charles,  Sibley,  Randolph  Bluff,  Kansas  City,  and  Bellefontaine 

Bluffs,  Mo.;  Leavenworth,  White  Cloud,  an(l  Quindaro,  Kans. ;  Rulo,  Arago, 

Nebraska  City,  Plattesburg,  Omaha,  and   Blair,  Nebr.;  Sioux  City,  Iowa; 

Chamberlain.  S.  Dak.;  Bismarck,  N.  Dak., '90,  3390.     Water-gauge  readings 

for  1891, '91,  3819. 
Tables  showing  mean  daily  stage  and  discharge  of  Missouri  River  from  1879  to 

18JK),  '91,  3822,  3825. 
Table  showing  total  annual  discharge  of  Missouri  River  from  1879  to  1890,  '91, 3827. 
Areas  of  cross  sections  in  vicinity  of  dikes  constructed  in  First  Reach,  '92,  3310. 

Surveys. 

Secondary  triangulation  of  the  Missouri  River,  '89,  2753:   '90,  3398;   '91,  3756; 

'92,  3259. 
Survey  from  Three  Forks,  Mont.,  to  Fort  Benton,  Mont.,  '91,  3745. 
Maps. 
Missouri  River  at  Saint  Joseph,  '88,  2358;  '89,  2782. 
Missouri  River  at  Little  Platte  Bend,  '88,  2368. 
Missouri  River  at  East  Bottoms,  '88,  2308. 
Missouri  River  at  Upper  Kaw  Bend,  '88,  23G8. 
Missouri  River  at  Omaha,  Nebr.,  '89,  2701. 
Missouri  River  at  Sioux  City,  Iowa,  '89,  2704. 
Views  showing  cross  and  main  dike  construction  at  Atchison  and  plant  for  pile 

driving  and  mattress  construction,  '89,  2778. 
Missouri  River  at  Nebraska  City,  '89,  2782. 
Missouri  River  at  Atchison,  Kaus.,  '89,  2782. 

Views  showing  dike  construction  and  plant  at  Kansas  City  Reach,  '89,  2790. 
Missouri  River  at  Little  Tlatte  Bend,  '89,  2794. 
Missouri  River  at  Harlem  Dikes,  '89,  2794. 
Missouri  River  at  Upper  Kaw  Bend,  '89,  2794. 
Missouri  River  at  Bakers,  Fontauelle,  and  Shonkin  bars,  Evaus  Bend,  Seigneurs 

Reach,  and  Crocondunez,-  '90,  3-120. 
Missouri  River  at  Omaha,  Nebr.,  '90,  3426. 
Missouri  River  at  Sioux  City,  Iowa,  '90,  3-120. 
Missouri  River  at  Nebraska  City,  Nebr.,  '90,  3428. 
Missouri  River  at  Rulo,  Nebr.,  '90,  3430. 
Missouri  River  at  Saint  Joseph,  Mo.,  '90,  3132. 
Missouri  River  at  Atchison,  Kans.,  '90,  3434. 
Missouri  River  at  Kansas  City,  Mo.,  '90,  3440. 
Missouri  River  at  Miami,  Mo.,  '90,  3440. 
Sketches  of  secondarv  triangulation  of  Missouri  River  from  Three  Forks  to 

Leavenworth,  '91,  3802. 
Missouri  River  at  Sioux  City,  '91,  3833. 
Missouri  River  at  Nebraska  City,  '91,  3837. 
Missouri  River  at  Rub),  Nebr.,  '91,  3839. 
Missouri  River  at  Saint  .Joseph,  '91,  3839. 
Missouri  River  at  Atchison,  '91,  3847. 
Missouri  River  at  Kansas  Citv,  '91,  3853. 
•92,  Atlas,  158, 101, 100, 108, 170. 
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IV71SSOURI  RIVER  botween  Sioux  City,  Iowa,  nnd  Fort  Ben- 
ton, JHont.— (IncludinVt  Missouri  Kivkr  aiiovk  the  mouth  of  tiik  Yei^ 
liOWSTONK  River,  and  Missouri  River  at  Niohrara,  Neur.,  Vermillion, 
AND  Yankton,  8.  Dak.) 

(Continued  from  Vol.  II,  p.  328.) 

Appropriations.* 

See  list  of  appropriations  under  the  main  heading,  '*  Missouri  River." 

Commerce* 

Commerce  of  the  river  for  18S7  nnd  1888,  '89,  2761.  Commercial  importance  of  the 
Missouri  between  Sioux  City  and  Fort  Benton,  '91,  2243. 

Engrineers* 

Chief  of  Engivkers. 

Reports, '88,  205;  '89,  366;  '90,  331;  '91,  277. 
Engineers  in  Charge. 

Maj.  C.  J.  Allen,  1888-^89.    Report,  '88,  1556. 

First  Lieut,  fl.  M.  Chittenden,  1889-'—.    Reports,  '89,  2760;  '90,  ^419. 

Missouri  River  Commission.  1880-'91.    Reports,  '89,  2743;  '90,  3362. 

Capt.  C.  F.  Powell,  1890.     Report,  '91,  2242, 2245, 2248. 

Col.  O.  M.  Poe,  1890.    Report,  '91.  2245, 2249. 

Operations* 

1887-88.  750  linear  feet  of  brush  and  gravel  dam  built,  and  1,720 cubic  yards  gravel 
dredged  at  Shonkin  Bar;  1,200  linear  feet  dam  built,  and  3,774  cubic  yards 
gravel  dredged  at  Crocondnnez;  308  linear  feet  dam  built  at  Rowes  Ranch, 
'88,  1556,  1557. 

1888-'89.  Dam  construction  at  Fontanelle  and  Bakers  bars,  '89,  2761. 

1889-^90.  23.688  cubic  yards  material  dredged  at  Bakers  and  Fontanelle  bars,  at 
Evans  Bend,  Crocondnnez,  and  Seigneurs  Reach;  5,617  cubic  yards  fascines, 
889  cubic  yards  rock,  and  8,051  cubic  yards  gravel  used  in  construction  of 
wing  dams,  '90,  3420. 
Projects. 

Operations,  except  at  Vermillion,  S.  Dak.,  have  been  confined  to  that  part  of  the 
river  lying  between  the  mouth  of  the  Yellowstone  and  Fort  Benton,  and  have 
consisted  in  tlie  improvement  of  the  channel  at  rapids  and  shoals  by  the 
removal  of  rock  and  the  construction  of  dams,  '78,  695,  700;  '79,  1096;  '83, 
1355;  '84,  1542. 

At  and  below  Vermillion,  S.  Dak.,  the  projects  have  been  directed  to  the  rectification 
of  tlie  river  by  shore  protection  and  permeable  dikes,  '79,  1079;  '82,  1722. 

In  1885  the  Missouri  River  Commission  recommended  that  for  the  present  work  be 
mainly  confined  to  the  construction  of  dams  and  dredging  of  shoals  on  **the 
rocky  river"  above  Carroll;  below  that  point  the  snag  boat  should  be  kept  at 
work  and  certain  experimental  dams  constructed  near  Bismarck,  '85,  3003. 

In  1888,  there  being  no  project  for  improvement  of  the  river  below  Carroll,  except 
snagging,  $250, t  00  was  estimated  as  required  for  completion  of  the  existing 
project  above  that  point,  '88,  1558. 

By  Capt.  Powell,  1891,  for  improvement  of  the  Missouri  from  the  mouth  of  the  Big 
Sioux  River  to  the  north  line  of  the  State  of  South  Dakota  by  sungging, 
removal  of  wrecks  and  similar  obstructions,  and  rectification  of  the  river  at 
Yankton  and  at  Pierre,  S.  Dak. ;  estimated  cost,  including  survey,  $229,486,  '91, 
2246. 

By  Capt.  Powell,  1891,  for  improvement  of  the  Missouri  between  Sioux  City  and 
Fort  Benton  by  completion  of  rock  removal  below  Judith,  Mont.,  annual  oper- 
ation of  snag  boats,  temporary  improvement  at  the  worst  bars,  maintenance  of 
ice  harbor  at  Rock  Haven,  and  rectification  of  the  river  at  and  near  Pierre 
and  Yankton,  S.  Dak. ;  estimated  cost,  $329,497,  '91,  2249. 
Surveys. 

Maps. 
Bakers  Bar.  Evans  Bend,  Fontanelle  Bar,  Seigneurs  Reach,  Crocondnnez,  and 
Shonkin  Bar,  '90,  3^120. 


MISSOURI    RIVER   between    Oreat  Falls,  Iflont.,   and  SiouT 

City,  loiva.— Improvement  of. 

Appropriations. 

See  list  of  appropriations  under  the  main  heading,  "Missouri  River." 
Contracts. 
1891.  T.  P.  Baker,  for  charter  of  tug  boat,  at  $50  per  day,  '91,  2234. 

'Allotted  by  Missouri  Rlvor  ComniiBBion  from  appropriation  act  of  Aiiguat  11,  1888,  '89,  2741. 
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MISSOURI  RITER  between   Orent   Falls,   Hlont.,   and   SiottX 

City 9  loiva— Ooutiuued. 

Engrioeers. 

Chief  of  Engineers. 

Reports/91,  275;  '92,263. 
Engineer  in  Chakgk. 

Capt.  C.  F.  Powell,  1891-'—.    Reports,  '91.  2232;  '92, 1875. 

H.  C.  Gould.    Reports,  '91,  2234;  '92, 1879. 
Operations. 

1890-^91.  Repairs  to  dams  at  Bakers,  Evans,  and  Fontanelle  bars ;  repair  and  recon- 
strnt^tion  of  plant,  '91,  2233. 

189L-'92.  Repairs  and  extension  of  dams  at  Bakers  Bar,  Crocondnnez,  and  three 

dams  of  the  Fontanelle  system;  win^  dams  built  at  Archers  Bar  and  Norris 

Island;  31,326  cubic  yards  material  dred«^ed  at  Archers,  Churchills,  and  Crow 

Coulees  bars;  322  sna^s  and  3  wrecks  cleared  from  the  ohafinel,  '92,  1876, 1877. 

Physical  Ciiaracteristies* 

Description  of  the  river  and  adjacent  country,  '92,  1886. 

Surveys. 

Survey  of  the  Missouri  River  between  Great  Falls,  Mont.,  and  Sioux  City,  Iowa, 
'92, 1886. 


miSSOrRI  RIVER  from  old  month  of  Platte  River  to  the  city 
of  Leavenworth;  also  at  the  city  of  IVeston,  Mo.— Examina- 
tion OF. 

Engineers* 

Chief  of  Engineers. 

Repoi-t,  '91,  275. 
Engineer  in  Charge. 
Lieut.  Col.  C.  R.  Suter,  1891.    Report,  '91,  2229. 
Plans. 
After  examination,  in  1891,  Lieut.  Col.  Suter  did  not  consider  either  of  the  above 
localities  worthy  of  improvemeut,  '91,  2229. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 

Lieut.  Col.  Suter,  '91,  2229. 
Maps. 
'91,2230. 


MISSOURI  RITER,  MOIVT.— Examination  between  Great  Falls  and 

Canyon  next  below  Stubbs  Ferry. 

Commerce. 

Demands  of  commerce,  '92, 1906. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '91,  278 ;  '92,  265. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell,  1891.     Report,  '92,  1904, 1908. 
Assistant. 

Lieut.  J.  C.  Sanford.    Report,  '92,  1905. 
Plans. 
By  Capt.  Powell,  1892,  for  (1)  removal  of  sna^rs  from  tlio  "lono:  pool"  cxtendinpfup 
from  Great  Falls  51  mih's ;  (2)  constniction  of  2,05 K)  iW»t  of  ilains  and  3,.'>00  feet  of 
bank  protection,  extending  tlic  3  foot  chinincl  4  niile«  fartluT  to  the  nowns  of 
Cascade  and  Saint  Clair;  (3)  construct  ion  of  10,000  feet  of  dams  and  removal 
of  bowlders  and  rock  on  the  next  rea<'h  of  70  miles,  giving  a  2i-foot  channel 
at  low  water;  estimated  cost,  $115,837,  '92,  190J. 
Surveys. 
Examination  made,  1891,  under  direction  of  Capt.  Powell,  '92, 1905. 
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IVEISSOIJRI   RITE R.—Rkmo VINO  snags  bktween  Kansas  City  and  the 

MOUTH. 

(Continued  from  Vol.  II,  p.  330.) 

Appropriations. 

8ee  ]ist  of  iippropriations  under  the  main  heading,  "Missouri  Riyer.'' 
Enarincers. 
CiiiKF  OF  Engineers. 

Keports,  '88,  192 ;  '89,  226. 
Engineer  in  Charge. 
Maj.  A.  M.  Miller,  188^1-'—.     Reports,  '88,  1421 ;  '89,  1673, 
Operations. 
1887-'89.  No  operations,  '88,  1421 ;  '89.  1673. 


IVIISSOIJRI  RIVER  (UPPER)->ExAMiNATioN  for  icb  harror  at  Bis- 

MAiiCK^  N.  Dak. 

E»;rineers« 

Chief  of  Engineers. 

Report,  '89.  241. 
£n<hneer  in  Charge. 
Maj.  C.  J.  Allen,  1888.    Report,  '89,  1810. 
Plans. 
In  1889  Maj.  Allen  did  not  consider  Bismarck  a  suitable  location  for  an  ice  harbor, 
•89,  1815. 
Surveys* 
Examination  ordered  by  act  of  Angnst  11, 1888.     Made,  188.S,  under  direction  of 
Maj.  Allen, '89,  1810. 


MOBILE  HARBOR,  AL.A.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  330.) 

Appropriations* 

l826-'87 $1, 379,  am  60 

1888 2.50, 000. 00, '88,  1196. 

1890 850, 000. 00, '90,  1(595. 

1892 212, 500. 00, '92, 1439. 

Total 2,192,330.60 

List  of  appropriatinim,  '69,  1128;  '91,  1772. 
Contracts* 

1888.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  9  cents  per  cubic 

yard,  '89,  1429. 
1890.  National  Dredging  Company,  for  dredging,  at  8|  cents  per  cubic  yard,  '91, 
1773. 
Engineers* 
Chief  of  Engineers. 

Reports, '88,  159;  '89, 186;  '90,  168;  '91,  277;  '92,  206. 
Engineer  in  Chahge. 
Msij.  A.N.  Damrell,  1888-'—.    Reports, '88,  1193;  '89,  1428;  '90,  1692;  '91,  1771; 
'92.  1435. 
Operntio^is* 
j8«7-'88.  No  operations  for  lack  of  funds,  '88,  1194. 
1888-'89.  1 ,426,390  cubic  yards  material  dredged,  and  26  pile  clusters  placed ;  repairs 

to  U.  S.  Hteam  propeller,  '89,  1429. 
18S9-'90.  886,000  cubic  yards  material  dre<lgcd,  '90,  1093. 
1890-'91.  705,882  cubic  yards  material  dredged,  '91,  1773. 
1891-92.  395,691  cubic  yards  material  dredged,  '92,  1437. 
Projects* 
The  improvement  of  Mobile  Harbor  was  begun  in  1827,  the  depth  of  water  then 

being  5i  feet  through  Choctaw  Pass  and  8  feet  on  Dog  River  Bar,  '82,  1246. 
No  appropriations  wore  made  botwreii  1857  and  1870. 

The  projects  of  1871-'72  proposed  the  formation  of  a  dredged  channel  200  feet  wide 
and  13  feet  deep  through  ('hoctaw  Pass  and  Dog  River  bars  for  a  distance  of  9 
miles,  '71,  559;  '72,  592;  '73,  692;  '74,  i,891. 
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mOBILi:  IIARBOlf,  A L. A.— Continued. 

Prolects—Coutinned. 

From  1870  to  1878,  inclusive,  $^111,000  was  appropriated  and  applied  to  this  project. 
In  1878  a  survey  was  directed  to  be  made  iu  order  to  determine  whether  the 
existing  channel  could  be  improved  to  a  dc]>th  of  22  feet.  In  March,.  1880,  it 
was  decided  to  continue  the  former  improvement  by  dredging  to  a  depth  of  17 
feet  with  a  uniform  width  of  200  feot  from  tlie  17-foot  curve  of  the  same  depth 
in  the  lower  bay;  estinmted  cost,  $820,000,  '88,  1194.  Between  1881  and  1888 
a  total  of  $765,000  was  expended  upon  this  project,  '88,  1196. 

In  1885  a  project  was  submitted  by  Maj.  Damrell  ifor  the  improvement  of  Mobile 
River  anil  Harbor,  securing  23  feet  depth  of  water  by  dredging  the  channel  of 
1870,  first  from  9  feet  to  13  feet  and  Ihen  from  13  feet  to  17  fi^et;  the  channel 
width  to  be  280  feet;  estimated  cost,  $1,980,000,  '89,  1429, 1430.  The  apjiro- 
priation  of  $250,000  in  1888  being  made  specitically  for  the  furtherance  of  the 
project  of  1885,  the  improvement  of  the  harbor  was  continued  in  1888  under 
that  project,  '89,  1429. 

In  1891  tiie  cost  of  completing  the  17-foot  channel,  dredging  a  channel  280  feet 
wide  and  23  feet  deep,  removing  fill  during  the  progress  of  the  work,  and 
dredging  a  channel  in  Mobile  River  up  to  Chickiusabogue,  280  feet  wide  and  23 
feet  deep,  was  estimated  at  $1,443,800,  with  $60,000  annually  for  maintenance, 
'91,  1773-1775;  '92,  1439. 


MOKELDIVIIVE   RIVER,  €AL.— iMrnovKMENT  of. 

(Continued  from  Vol.  II,  p.  332.) 
A  ppropriatlons. 

188-l-'87 $11,000 

1888 2, 000, '88,  2131. 

1892 2,500,  '92,2652. 

Total 15,500 

Engineors. 

Chief  ok  Engineeijs. 

Reports, '88,  294;  '89,  349;  '90,  314;  '91,  395,399;  '92,  372. 
Engineer  in  Charge. 
Maj.W.  H.  lleuer,  1887-'—.    Reports, '88.  2131;  '89,  2485;  '90,  2911:  '91,  2986, 
3133,3135;  '92.2651. 
Assistant.  * 

W.  1).  Woodbury.    Report,  '91,  3137. 
Operations. 
1887--'88.  No  operations  for  lack  of  funds,  '88,  2131. 
1888-89.  107  snags  and  72  overhanging  trees  cleared  from  river  by  hired  labor, 

•89,  2486. 
1889-'92.  No  operations, '90,  2912;  '91,  2986;  '92,  2651. 
Projects. 
By  Lieut.  Col.  Mendell,  1881,  for  improvement  of  river  between  Bensons^erry  and 
Snod^ass  81ou^li,  a  distance  of  10  utiles,  by  removal  of  snags,  logs,  and 
similar  obstructions,  and  also  excavation  of  shoals  near  the  mouth  of  the 
Cosumues;  estimated  cost,  $8,250, '82,  2639.     Both  forks  of  the  river  cleared 
to  head  of  navigation,  at  a  cost  of  $10,960,  '88,  2131.    Projected  improvement 
completed, '89,  2186. 
In  1890  Maj.  Ileuer  proposed  the  further  improvement  of  the  river  by  closing  a 
canal  entering  the  river,  and  dredging  a  sand  bar  formed  at  the  junction,  and 
also  one  at  North  Fork,  to  6  feetde])th  mean  low  water;  also  removal  of  snags 
and  overhanging  trees;  estimated  cost,  $9,100, '91,  31.35,3136;  '92,  2651. 
Surveys. 
Ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction  of  Maj.  Hener, 
•91.  3135. 


IflOLiINE  CITY  HARBOR,  ILli.— Examination  ov. 

Ensrineers. 

Chikf  of  Engineers. 

Report,  '89,  234. 
Engineer  in  Charge. 

M^j.  A.  Mackenzie,  1888.    Report,  '89, 1777. 
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MOIilTiri:  CITY  If  ARBOR9  II.L.— Continned. 


Plans. 


In  1888  Maj.  Mackenzie  did  not  consider,  in  view  of  the  groat  cost  of  an  improve- 
ment at  Moline  City  Harbor,  that  the  locality  was  wortliy  of  improvement, 
'89.  1781. 

Surveys. 

Examination  ordered  by  act  of  Angnst  11,  1888.    Made,  1888,  under  direction  of 

Maj.  Mackenzie, '89,  1777. 


MOIVHEOAN  ISI.AND  HARBOR,  HIE.— Examination  of. 

Enirineers. 

Chief  of  Enginkrrs. 

Report,  '89,  31. 
Engineer  in  Ciiaror. 
Licnt.  Col.  J.  A.  Sraitli,  1888.    Report,  '89,  547. 
Physienl  Characterisiies. 

Description  of  the  locality,  '89,  548. 
Plans. 
In  1888  Lient.  Col.  Smith  considered  that  the  expense  of  an  improvement  wonld 
greatly  exceed  any  probable  benefit  to  local  comniorco,  '89,  548. 
Purvey  H. 
Examination  ordered  by  act  of  Angnst  11,  1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Smith,  '89,  547. 


III01V0IIIGAIIEL.A  RIVER,  PA.  AMD  W.  V A.— Improvement  of. 

(Continued  from  Vol.  II,  p.  332.) 
A  ppropriations. 

1872-'89 $422,300.00 

1888 \  M6i;S:?^!'^''''^- 

1890 j  ^^^lZ.^\'9i.2m. 

1892 25,000.00,    '92,1985. 

Total  .../. 811,033.13 

List  of  approjn-iationa,  '92,  1984. 
Commerce. 

Commercial  movement  on  the  Lower  Monongahela  for  the  years  1884  to  1891,  *92, 
198(5. 
Contracts. 

1888.  Mapel  Bros.  &  Titus,  for  white-oak  timber,  at  $39.97  per  1,000  feet,  R.  M. 

1889.  C.  T.  McDonald,  for  lock  and  dam  construction,  at  $38,727;  Lambert  Bros.  & 
Co.,  for  famishing  operating  machinery  for  Lock  No.  8,  at  $3,889,  '89,  1881. 

Engineers. 
Chief  of  Engineers. 

Reports, '88,  215;  '89,  251,254;  '90,  226;  '91,  290,291;  '92,  278,279. 
Engineers  in  Charge. 
Lient.  Col.  W.  E.  Merrill,  1872-^92.     Reports,  '88.  1676, 1678;  '89, 1879,  1882,  1904; 

'90, 2190, 2192, 2193 ;  '91,  2355, 2^57,  2:i59,  2360. 
Maj.  A.  Stickney,  1892-'—.    Report,  '92,  1984, 1986, 1989. 
Assistants. 
P.  .1.  Schopp.    Reports,  '88,  1677;  '89,  1881, 1884. 
P.  Golav.    Reports,  '91.  2^58;  '92,  1987. 
J.  W.  Arras.    Report,  '92,  1988. 
liegfislation. 

Act  of  August  11, 1888,  authorizitfg  the  purchase  of  Look  and  Dam  No.  7,  '90,  2193. 
Operations. 
1887-'88.  River  and  wing  walls  completed;  3,791  cubic  yards  masonry  laid;  retain- 
ing wall  and  abutment  finished,  '88,  1678.    Operation  and  care  of  Lock  and 
Dam  No.  9,  '88, 1678. 

*  For  purchase  of  lock  and  dam. 
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]nO]VOI^GAHEL.A  RIVER,  PA.  AND  IT.  VA.— Continneil. 

Opernt  ions— Continued. 

1888-^89.  Land  Avail  and  lock  chamber  coDipleted,  '89,  1881.  Operation  and  care 
of  Lock  and  Dam  No.  9,  '89,  1882. 

1889-90.  Lock  and  Dam  No.  8  completed ;  operation  and  care  of  locks  and  dams 
No8. 8  and  9,  '90,  2190, 2192. 

1890-'91.  Two  lock  keepers' houBCS  built  at  Lock  No.  8,.  and  f^iiidin j|^  crib  below  land 
wall  raised  and  extended  into  the  bnnk;  operation  and  care  of  locks  and  dams 
Nos.  8  and  9;  pnrchase  of  locks  and  dams  N08.6  and  7,  '91,  2355-2360. 

1891-92.  No  operations,  '92, 1985.    Operation  and  care  of  locks  and  dams,  '92, 1966. 
Plans. 

By  Lient.  Col.  Merrill,  1889,  for  the  construction  of  six  locks  and  dams  on  the  Monon- 
gahcla  River  above  Morgantowu,  extendinji^  the  slack- water  navigation  toabove 
Fremont;  estimated  cost,  $1/200,000,  '89,  554, 1904. 
Projects* 

The  original  project  by  Maj.  Merrill -in  1872  proposed  continuing  a  6- foot  slack- 
water  navigation  from  Geneva  to  Morgautowu,  a  distance  of  18^  miles,  by  the 
constrnction  on  the  part  of  the  United  States  of  two  locks  and  dams.  Nos.  8 
and  9,  the  former  at  Dimkard  Crock,  the  latter  at  Honrds  Kocks;  and  the  con- 
struction on  the  part  of  the  Monongahela  Navigation  Company  of  Lock  and 
Dam  No.  7,  '73,  504.  (See  also  Index  to  Reports  of  Chief  of  Engineers,  Vol.  I, 
p.  346.) 

From  1872  to  1886,  inclusive,  $397,900  had  been  appropriated,  when  the  cost  to  com- 
plete was  estimat«<l  at  !i?30,376.  '86,  1.542.     Report  by  Board  of  Engineers,  1886, 
upon  the  commercial  value  and  importance  of  the  works  built  by  the  Monon- 
gahela Navigation  Company,  '87,  1802, 1808. 
Snrveys. 

Examination  of  Monongahela  River  above  upper  dam.  West  Virginia,  for  slack- 
water  navigation  between  Morgaptowu  and  Fremont.  Made,  1889,  under 
direction  of  Lieut.  Col.  Merrill,  '89,  1904. 


MONROE  IIARBOR9  ]?II€H.— Improvement  ov. 

(Continued  ftom  Vol.  II,  p.  333.) 

Appropriations. 

18:»-'«7 $215,515.27 

1888 5,  000. 00, '88,  1983. 

1890 5, 000. 00, '90,  27.55. 

1892 10,000.00,  '92,2486. 

Total 2:i5,5ir>,27 

List  of  appropriations,  '92,  24 80. 
Commerce. 

Present  and  prospective  increase,  '90,  2754. 
Contracts 

1888.  Sterling  &  Cooper,  for  pier  and  revetment  repairs,  at  a  total  of  $2,913.15,  *89, 
2297. 

1889.  William  St.  John  &  Son,  for  dredging,  at  28  cents  per  cnbic  yard,  '89,  2296. 

1890.  W.  C.  Sterling,  for  repair  of  breakwater,  at  a  total  of  $4,650,  '91,  2827. 
Eiigrineers. 

ClIIKK  OV  E-NGINKERS. 

Reports, '88,  2t)8;  '89,  320,328;  '90,  289;  '91,  363;  '92,  344. 
Knginekks  in  Charge. 
Maj.  L.  C.  Overman,  1883-^92.    Reports,  '88,  1981;  '89, 2295;  '90, 2753;  '91, 2825. 
Lient.  Col.  J.  A.  Smith,  1892-'—.     Report,  '92,  2480. 
Operations. 
l.S87-'88.  Repairs  made  to  piers,  '88,  1982. 
1888-89.  Rcjiairs  made  to  piers  and  revetment ;  7,500  cubic  yards  material  dredged, 

'89,  2296. 
1889-'90.  Repairs  to  piers  and  revetment,  '90,  2754. 
1890-'91.  Repairs  to  piers  and  revetment,  '91,  2826. 
Physical  CliaracteriiBtics. 

Description  of  locality,  '89,  2295, 2338. 
Plans. 
By  Maj.  Overman,  1888,  for  a  channel  100  feet  wide  and  16  feet  deep  from  the  16- 
foot  curve  in  the  lake  to  Monroe  Dock,  with  rock  excavation  and  pier  and 
revetment  repair;  estimated  cost,  $123,200,  '89,  2339. 


RIVERS   AND   HARBORS.  285 

IVIONROi:  HARBOR,  MICH.—Contiuned. 

Projects. 

The  earliest  improvement  was  proposed  in  1826  by  Capt.  T.  W.  Maurice,  and  pro- 
vided for  the  construction  of  a  breakwater  in  La  Plaisance  Bay,  Under  an 
aggregate  of  $19,713.96  this  work  was  completed  in  1835,  '80,  2085.  (See  also 
Index  to  Reports  of  Chief  of  Engineers,  Vol.  I,  p.  278.) 

In  1834  Ca{)t.  U.  Smith  proposed  the  straightening  of  Raisin  River  at  its  mouth 
by  making  a  direct  connection  with  Lake  Erie,  through  a  sand  peninsula,  by 
a  canal  4,000  feet  long  and  100  feet  wide,  and  the  protection  of  the  entrance 
by  parallel  piers  extending  to  the  10-foot  curve  in  the  lake,  '80,  2085. 

From  1835  to  1882,  inclusive,  $213,515.27  had  been  appropriated,  when  it  was  esti- 
mated that  $20,000  would  be  required  to  complete  project,  '82,  2379;  '86,  327. 
Increased  to  $27,000,  '89,  2297. 
Surveys* 

Examination  of  Monroe  Hnrbor  for  a  16- foot  channel  ordered  by  act  of  August  11^ 
1888.    Made,  1888,  under  direction  of  Maj .  Overman,  '89,  2338. 

Maps. 
•91.  2827. 


]fIOOSE-A-BE€  BAR,  ME.— Improvkmekt  or. 

(Continued  from  Vol.  II,  p.  334.) 

A  ppropriaf  ions. 

188l-'87 $40,000 

1888 15, 000, '88,  376. 

1890 15,000,  '90,429. 

1892 15, 000, '92,  497. 

Total : 85,000 

List  of  appropriations,  '92,  497. 
Contracts. 

1887.  L.  £.  Lout,  for  rock  removal,  at  $16.20  per  cubic  yard,  '88,  377, 

1889.  T.  Symonds,  for  dredging,  at  30  cents  per  cubic  yard,  '89,  507. 

1891.  Hamilton  &•  Webber,  for  furnishing  and  delivering  stone  in  breakwater, 

at  97  cents  per  ton,  and  for  beacon,  at  $2,670,  '91,  573. 
Engineers. 
Chiep  of  Engineers. 

Reports, '88,  11;  '89,  20;  '90,  15;  '91,  20;  '92,  24. 
Engineer  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'--.    Reports,  '88,  376;  '89,  506;  '90, 428;  '91, 672; 

'92.  497. 
Operations. 
1887-'88.  50  cubic  yards  rock  removed,  '88,  376. 
1888-'89.  No  operations,  '89,  506. 

1889-'90.  63,150  cubic  yards  material  dredged,  '90,  429. 
1890--'91.  1,651  tons  of  stone  placed  in  the  breakwater,  '91,  572. 
1891-92.  Breakwater  construction  in  progress,  '92,  497. 
Projects. 
By  Col.  Thom,  1880,  for  formation  of  channel  through  Moose  a-bec  Bar,  200  feet 

wide  and  14  feet  deep  at  moan  low  water,  by  dredging  and  rock  removal; 

estimated  cost,  $28,000.  '80,  362.    Increased,  1881,  to  $40,000,  '82,  489;  '85, 465. 
Aiuended  in  1888  to  provide  for  a  channel  300  feet  wide  and  14  feet  deep,  the 

removal  of  ledge  rock  near  the  western  end  of  the  channel  to  a  depth  of  16 

feet,  and  the  construction  of  a  small  breakwater  and  beacon  to  check  cross 

currents;  estimated  cost,  $110,000,  making  the  total  estimutod  cost  of  the 

enlarged  project,  $150,000,  '92,  497. 


mOSqiJITO  CREEK,  S.  C,  between  Sontif  Edisto  and  Asiiepoo 

Rivers.— Examination  and  suaviSY  of. 

Engrineers. 

Chief  of  Engineers. 

Keport,  '88,  138. 
Engineer  in  Charge. 

Col.  Q.  A.  Gillmore,  1888.    Report,  '88,  997, 999 

A  SRI  RT  A  NTT 

Lieut.  F.  V.  Abbot.    Keport,  '88»  1001. 


286  INDEX   OP 

moS^tUlTO  CREEK,  S.  €.,  between  ISoutli  £di9to  and  Asliepoo 

Rivers — Coutiuued. 

Physical  Characteristics. 

Description  of  the  creek,  '88,  997. 

Plans. 

By  Col.  Gillmore,  1888,  for  dredging  Little  Mosqnito  Crock,  and  making  a  cut  nt 

Feiiwicks  Island,  both  7  feet  deep  at  mean  low  water  and  90  fc»t  ^vido  at 

bottom,  the  object  being  to  connect  tlio  Soatli  Kdisto  and  the  Ashopoo  rivers; 

estimated  costj  $61,600,  '88,  1000. 

Surveys. 

Ordered  by  act  of  Augast  5,  1886.    MadO;  1888,  under  direction  of  Col.  (jiiliuore, 

'88,  999. 
Maps. 
'88,  1003. 


niURDERKILL  RIVER,  DEL.— Survey  ov. 

(Continued  from  Vol.  II,  p.  336.) 

Appropriations. 

1892 $7,000 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '92,  131. 
Engineer  in  Cuargb. 

W.  F.  Smith,  U.  S.  agent,  1890.    Report,  '90,  981, 983. 

A.  Stierl'e.    Report,  '92,  982, 985. 
Piiysical  Characteristics. 

Description  of  the  locality,  '92,  985. 
Plans. 

By  W.  F.  Smith,  1891,  for  the  formatioD,  by  dredging,  of  a  channel  7  feet  deep  at 
lowwater  from  Frederica  to  the  7-foot  curve  in  Delaware  Bay,  80  feet  wide 
down  to  the  mouth,  and  150  feet  wide  at  bottom  and  250  feet  wide  at  top  from 
the  mouth  to  the  7-foot  curve  in  the  bay,  the  cut  at  the  mouth  to  be  protected 
by  an  embankment  of  the  dredged  material  on  either  side  to  a  height  of  2  feet 
above  high  spring  tides;  estimated  cost,  $47,550,  '92,  9^. 
Surveys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  W. 
F.  Smith,  '92,  983. 


inUSCliE  SHOALS,  TEJVN.— Canal  at. 
(See  Tennessee  River.) 


mUSKEGON  HARBOR,  IXIICU.— Improvement  of. 

(Coutiuued  from  Vol.  II,  p.  330.) 

Appropriations. 

1867-'87 $234,000 

1888 45,000, '88,  1911. 

1890 50,000,  '90,  2637. 

1892 75,000,  '92,2337. 

Total 404,000 

List  of  appropriations,  '92,  2337. 
Contracts. 

1889.  Charles  Berner,  for  breakwater  conHtrnctiou,  at  a  total  of  $25,142,  *89,  2183. 
S.  Bedford,  for  pine  timber,  at  $18  per  1,000  feet,  B.  M.,  and  for  ])ine  piles,  at  15 
cents  per  linear  foot;  Geer  &  Crawford,  for  edgings,  at  $2  per  cord,  '89,  2183. 
Chicago  and  Lamont  Stone  Company,  for  stone,  at  $8.24  per  cord,  '89,  2183. 

1890.  E.  G.  Crosby,  for  drift  bolts,  at  2|  cents  per  pound,  and  edgings,  at  $1.60  per 
cord,  '90.  2638. 
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inUSKEOOIV  HARBOR,  JHICII.—Continued. 

Contracts — Continnod. 
1891.  Gay  lord  &  Wiug,  for  reconfltrnctioii  of  onU'ir  crib,  at  $3,825;  K.  G.  Crosby,  for 
removal  and  renewal  of  320  linear  feet  of  north  iner.  at  $22,750;  K.  G.  Crosby, 
for  piles,  timber,  and  plank,  at  10  cents  per  linear  foot,  and  $15  to  $17  per  M 
feet^  H.  M.,  '91,  2690. 
Engineers. 
CinKF  OF  Engineers. 

Reports, '88,  255;  '89,  299;  '90,  269,2639;  '91,  310;  '92,  325. 
Enginkeks  in  Charge. 
Maj.  S.  M.  Mansfield.  1888-'89.    Report,  '88,  1910. 

Ma'j.  \V.  Ludlow,  1889-'—.     Reports,  89,  2181,  2644;  '90,  2636;   '91,  2689;  '92, 
2333, 2338. 
Operations. 
1887-'88.  Ke))airs  to  old  north  pier  completed  by  hired  labor;  displaced  crib  in 

north  detached  pier  replaced  under  contract,  '88,  1910. 
1888-89.  No  operations, '89,  2182. 

1889-90.  South  pier  extended  250  linear  feet;  outer  cribs  riprapped ;  292  linear  feet 
north  pier  and  380  feet  of  south  pier  rebuilt;  9,610  cubio  yards  material 
dred^'ed,  '90,  2637. 
1890-'91.  320  linear  feet  of  north  pier  removed  and  rebuilt;  sunken  crib  of  north 
pier  raised;  5,910  cubic  yards  of  material  dredged  by  hired  labor,  '91,  2336. 

Projects. 

By  Maj.  Wheeler,  1866,  for  extension  of  harbor  piers  by  crib  work  to  17-foot  curve; 
estimated  cost,  $58,450,  '66,  iv.  145,  146;  '79,  1617.  Amended  in  1879  to 
$168,901.75.  ModiHed  in  1880  to  increase  the  width  of  entrance  from  190  to  800 
feet  by  a  detached  north  pier,  '86, 1764 ;  '87,  2189.  From  1867  to  1884,  inclnsi ve, 
$221,500  had  been  appropriated,  when  it  was  estimated  that  $113,625  would  be 
required  to  complete  the  project,  '84,  1984. 

In  1890,  after  a  further  expenditure  of  $107,500,  $30,000  was  estimated  as  reriuircd 
for  completion,  '90,  2637;  '91,  2690. 

By  Maj.  Ludlow,  1892,  for  extension  of  both  ]>ier8  800  feet  to  the  20- foot  curve  in 
the  lake;  excavation  of  a  ehanncl  75  fet.'t  wide  and  18  feet  deep  from  the  lake 
into  the  harbor,  and  bank  revetment;  estimated  cost,  $260,000,  '92,  2336. 
Surveys. 

Maps. 
'90,  2644. 


nEUSKHVOUm     river,    OHIO.— improvement  of,  and  ofeaation  of 

LOCKS   AND   DAMS   ON. 

(Continued  from  Vol.  II,  p.  338.) 
Appropriations. 

18S6 $20,000 

1888 102,000,  '88,  217. 

Total 122,000 

Contracts. 

1888.  E.  M.^yres,  for  dimension  stone,  at  $2.69  per  cubic  yard;  Griffith  &  Wedge 
Couipany,  for  jjjate  anchorages,  at  $48  per  set;  J.  W.  Dickinson,  lor  Portland 
cement,  at  $2.75  per  barrel ;  J.  B.  8pe«'d,  for  natural  ceuient,  at  $1.30  per  barrel ; 
Grifiith  &  Wedge  Comimny,  for  2  hoisting  engines,  at  $555  and  $1,050;  G.  S. 
Wormer,  for  1  hoisting  engine,  at  $700;  M.  I^autz  &.  Son,  for  iron  drift  bolts,  at 
$1,275.70;  J.  R.  King,  for  timber,  at  $19  per  M  feet.  '88,  1689-1691. 

1889.  A.  J.  Jolly  &  Sons,  for  h)ck  construction,  at  $6!,:i40,  '89,  1891.    K.  B.  Hender- 
son &  Son,  for  dimension  and  bticking  stone,  at  $3.67  x>er  cubio  yard,  '89, 1899. 

Engrineors. 
Chief  of  KxoiNEteRs. 

Rep(»rts,  '88,  217, 1699;  '89,  253, 254;  '90,  228;  '91,  293;  '92,  281, 282. 
Engineers  in  Ciiai{gk. 

Lieut.  Col.  W.  E.  Merrill,  1886-^92.     Reports,  '88,  1684, 1701,  1708, 1710;  '89,  1890, 
1892,1909;  '90,  22()0,:}201;  '91,  236'J. 

Maj.  A.  Stickney,  1892-'—.    Report,  '92,  1999, 2000. 
Assistants. 

Lieut.  L.  H.  Beach.    Reports,  '88,  1691, 1704, 1712;  '89,  1900, 1911. 

J.  E.  Carpenter.     Report,  '88,  16U5. 

Lieut.  C.  E.  (iillette.     Reports,  '90,  2208;  '91,  2377. 

£.  Moeser.    Report,  '92,  1999, 2001. 
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mUSKHVOUM  RIYCR,  OHIO— CoDtinaed. 

Opera  tlonsw 

1887-88.  Extensive  repairs  to  dams  1,  2,  4,  5,  and  6;  Lock  No.  9  rebuilt;  420  8na^8r 
stumps,  and  obstructions  removed;  156,934  cubic  yards  material  dredged  at 
lock  entrance  and  at  Dear  Creek,  Stones  Kipi>le,  and  Blue  Kock  bars,  '88, 1684, 
1685.    Operation  and  care  of  locks  and  dams,  '88,  1685. 

1888-'89.  Cofferdam  completed,  and  excavation  for  foundation  begun  for  new  lock  at 
Taylorsville,  '89,  1891.    Operation  and  care  of  locks  and  dams,  '89,  1892. 

1889-90.  Lock  at  Taylorsville  completed,  '90,  2200.  Operation  and  care  of  locks 
and  dams,  '90,  2201,  2208. 

1890-91.  Work  of  opcninjr  out  tbe  cbannel  below  Lock  No.  9  begun;  7,500  cubic 
yards  material  and  1,(KX)  cubic  yards  rock  excavated;  ox>eration  and  care  of 
locks  and  dams,  '91,  2869. 

1891-92.  13,443  cubic  yards  rock  and  10,062  cubic  yards  of  earth  excavated ;  repairs 
to  existing  works;  operation  and  care  of  locks  and  dams,  '92,  1999,2008. 
Physical  Cliaractcristics. 

Description  of  the  river  between  Zanesville  and  Drosden,  '89,  1911. 
Projects* 

The  locks  and  dams  on  the  Muskingum  Kiver  coded  to  the  United  States  by  act 
of  Ohio  legislature.  '86, 156-1.  Accepted  by  the  United  States  by  act  of  August 
5.  1886,  '86,  1547;  '87,  1815, 1817. 

In  1886  Lieut.  Col.  Merrill  considered  that  $200,000  would  be  required,  to  repair 
the  State  locks  and  dams  between  Zanesville  and  Marietta,  '86,  1553. 

In  1887  a  more  detailed  examination  of  the  works  indicated  tbat  the  locks  and  dams 
would  require  more  extensive  repairs  than  anticipated  in  1886,  '87,  1817, 1820. 

By  Lieut.  Col.  MerriU,  1887,  for  reconstrnction  and  repair  of  10  locks  and  dams 
between  Marietta  and  Zanesville,  at  a  cost  of  $268,218;  also  for  the  construc- 
tion of  a  lock  to  take  the  place  of  the  lateral  canal  at  Taylorsville,  at  a  cost 
of  $102,000,  '88,  1700, 1701, 1702. 

By  Lieut.  Col.  Merrill,  1889,  for  securing  a  slack- water  navigation  between  Zanes- 
ville and  Dresden  by  construction  of  a  lock  and  dam  at  Ellis,  at  an  estimated 
cost  of  $139,000,  '89,  1910, 1911. 
Surveys. 

Survey  between  Marietta  and  Dresden.  Made,  1888,  under  direction  of  Lieut.  Col. 
Merrill,  '89,  18JJ4. 

Examination  from  Zanesville  to  Dresden,  Oliio,  ordered  by  act  of  August  11, 1888. 
Maile,  1889,  under  direction  of  Lieut.  Col.  Merrill,  '89,  1909. 

Maps. 
•88,  1701. 


MUSKIIVOIJ]?!  IlIVEfif,  OHIO.— CoN6Ti:ucTiON  of  ice  harbor  at 

MOUTH  OF. 

(Continued  from  Vol.  11,  p.  337.) 

Appropriations. 

1879-'87 $237,500 

1888 60,  000, '88,  1683. 

1890 30.000, '90,  2199. 

Total 327,500 

List  of  appropriations,  '92,  1997. 
Coiitraet»«. 

18^9.  D.  M.  Wolf,  for  white-oak  timber,  at  $32  per  1,000  feet,  B.  M.,  '89,  1890. 
1891.  Criliith  &  Wedge  Company,  I'or  lock  machinery,  at  $2,7C6.64,  '92,  1998. 
Eiiicinvers. 
Chief  of  Enginkkrs. 
Reports,  '88,  216;  '89.  252;  '90,  227;  '91,  293;  '92,  281. 

EnGINKERS   IX   ClIAR<JK. 

Lieut.  Col.  ;V.  E.  Merrill,  1871-'92.     Reports,  '88,  1683;  '89,  1888:  '90,  2198:  '91. 

2367. 
Maj.  A.  Stickney,  1892-'—.     Report,  '92,  1997, 1998. 
Assistants. 
W.  Weston.     Report,  '88,  1684. 
Lieut.  C.  E.  Gillette.     Report,  '91,  2368. 
E.  Moeser.     Report,  '92,  1997, 1999. 
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mVS&UVGUM  RIVEB,  OHIO— Continaed. 

Operations. 

1887-88.  300  linear  feet  of  cofferdam  built;  10,700  cubic  yards  material  excavated 
from  lock  chamber;  1,474  bearing  piles  driven  and  capped  for  lock  floor  and 
walls :  2,150  square  feet  of  lock  floor  laid,  '88,  1684. 

1888-^89.  250  cubic  yards  concrete  and  300  cubic  yards  of  masonry  laid,  and  quantity 
of  stone  cut,  '89.  1889. 

1889-'90.  I^ck  floor  and  lower  miter  sills  laid,  and  lock  walls  partially  completed, 
'90,  2199. 

1890-^91.  River  wall  completed;  land  wall  in  process  of  construction;  miter  sills 
completed  and  upper  gates  in  position,  '91,  2368. 

1891-'92.  Land  wall  completed;  lower  gates  built  and  placed  in  position,  and  lock 
machinery  completed  and  placed ;  2,287  cubic  yards  mud  removed  from  lock 
chamber;' lock  opened  to  navigation,  '92, 1997.  Operation  and  care  of  ice- 
harbor  and  lock,  '92,  1998. 

Projects. 

By  Lieut.  Col.  Merrill,  1879,  for  construction  of  an  ice  harbor  by  means  of  a  lock 
and  dam,  admitting  boats  from  the  Ohio  River  to  the  Muskingum;  lock  400 
feet  in  length  between  miter  sills,  and  56  feet  wide;  new  masonry  inlet  to  mill 
race;  extending  dam  through  present  lock,  and  construction  of  new  dam 
bridge;  also  dreil gin g  below  lock;  estimated  cost,  $216,400, '79,  1365;  '80, 
1790;  '83.  265.  Increased,  1883,  to  $246,000,  '83.  265, 1557.  Increased,  1885,  to 
$296.(KX).  '85, 1821.  In  1889  $15,000  was  estimated  as  required  for  completion, 
'89.  1890. 


MYSTIC  RIVEB9  CONlir.— Improvement  of. 

A  ppropriatlons* 

1890 $10,000,  '91,741. 

1892 10,000,  '92,  651. 

Total 20,000 

Contracts. 

1891.  Hartford  Dredging  Company,  for  dredging,  at  14.7  cents  per  cubio  yard, 
'91,  741. 
Enirlneers. 
Chief  of  £ngin]':ers. 

Reports,  '89,  70;  '91,  47,63;  '92,  67. 
Engineers  in  Charge. 
Col.  D.  C.  Houston,  1888-'92.     Reports,  '89,  746;  '91,  740;  '92,  650. 
Lieut.  CoL  S.  M.  Mansfield,  1891-'—.    Report,  '91,  672. 
Assistants. 

H.  N.  Babcock.    Report,  '89,  747. 
T.  T.  Hunter  Harwood.    Report,  '91,  675. 
Operatlona. 
1890-'91.  10,821  cubio  yards  material  dredged,  '91,  741. 
1891-'92.  49,179  cubic  yards  material  dredged,  '92,  651. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  672. 
Plans. 
By  Col.  Houston,  1888,  for  cutting  of  five  bends  in  the  stream,  and  deepening  the 
channel  so  as  to  make  15  feet  at  mean  low  water  up  to  the  highway  bridge; 
estimated  cost,  $30,000,  '89,  747. 
Projects. 
By  Lieut.  Col.  Mansfield,  1891,  for  improvement  of  the  Mystic  River  from  the  Bos- 
ton and  Maine  Railroad  Bridge  to  tlie  head  of  navigation  by  widening  and 
deepening  the  natural  channel  of  the  river  to  100  feet  width  and  6  feet  depth  at 
mean  low  water  to  the  first  turn  above  Dennings  Wharf,  and  thence  to  the 
head  of  navigation  4  feet  deep,  with  the  width  gradually  reduced  to  50  feet 
at  Cradock  Bridge;  estimated  cost,  $30,000,  '91,  674, 675, 740. 
Snrvejrs. 
Examination  ordered  by  act  of  August  11, 1688.    Made,  1888,  under  direction  of  Col. 

Houston. 
Survey  ordered  by  act  of  September  19j  1890,    Made,  1891,  uiider  direction  of  CoL 

Mansfield,  '91,  674. 
Maps. 
'91,  674. 

-19 
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UTANHUA  CREEK,  ¥  A.— Examination  of. 

Enfclneers. 

Chikf  ok  £noinekrs. 
Report,  '91,  146, 1283. 
Enoinkkk  in  Chargk. 
Lieut.  Col.  P.  C.  HftiiiH.  1801.    Report,  '91,  1284. 
Ptaysicnl  CharacleriMicA. 

Description  of  the  loiality,  '91,  1284. 
Plans. 
In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement, 
'91,  1284. 

Exuramation  ordered  bv  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Lieut.  Col.  Hains,  '91,  1284. 


BTAnrSEilftOIVD  RIVER*  VA.— Improvement  of. 

(Continued  from  Vol.  II,  p.  339.) 

Appropriations. 

1873-"79 $37,000 

1888 10. 000, '88,  98. 

1890 10,000, '90,  1024. 

1892 10,000, '92,  109L 

Total 67,000 

List  of  appropriations,  '92,  1091. 
Contracts. 

1889.  C.  Bliven,  for  dike  repair,  at  a  total  of  $2,940,  '89,  950.    C.  T.  Caler,  for  dredg- 
ing, at  29i  cents  per  cubic  yard,  '89,  951. 
1891.  Alabama  l)red>ring  and  Jetty  Company,  for  dredging,  at  20  cents  per  cubic 
yard,  '91,  1299. 
Enfflneers. 
Chief  of  Engineers. 

Reports,  '88,  98;  '89,  117 j  '90,  106;  '91,  148;  '92,  150. 
Enoinbers  in  Charge. 
Lieut..G.J.  Fiebcjrer,  1888-'92.     Reports,  '89,  950;  '90,  102-1;  '91,  1298. 
Lieut.  E.  Burr,  lb92-'— .    Report,  '92,  1090. 
Operations. 
18S7-'88.  No  operations,  '88,  98. 

1888-'89.  Dike  repair  completed  under  contract,  and  snags  removed  from  the  chan- 
nel by  hired  labor,  '89,  950. 
1889-'90.  16,150  cubic  yards  material  and  28  sawlogs  removed  from  the  channel. 

'90, 1024. 
1890-^92.  No  operations, '91, 1298;  '92,  1091. 
Projects. 
By  Maj.  Craighill,  1872,  for  a  channel  100  feet  by  8  feet  to  be  secured  by  removal  of 
obstructions,  dredging,  and  dike  constniotion ;  estimated  cost,  $20,000,  '72,  723. 
Increased  by  S.  T.  Abort,  U.  S.  agent,  in  1878,  to  $37,000,  '78,  541.    Completed  in 
1880,  '80.  820. 
By  Capt.  Hinman,  1887,  for  excavation  of  a  channel,  by  dredging,  100  feet  wide  and 
12  feet  deep  at  mean  low  water  from  head  of  navigation  to  month  of  Western 
Branch,  including  a  turning  basin  at  Sufl'olk  Bridge  200  feet  sciuare;  spnr-dam 
and  training-wall  construction;  also  for  a  ehaunol  of  same  length  and  from 
200  to  400  feet  wi<le  from  Town  Point  to  Western  Branch  by  dredging  and  train- 
ing-wall construction;  estimated  cost,  $152,500,  '87,  1001;  '88,  98. 


NAUTTICOKE  RIVER,  DEL..  AND  IflD.— Improvement  of. 

# 

(Continned  from  Vol.  II,  p.  339.) 
A  i»  |»roprlations* 

1886-'87 $10,000 

Eniriiieer^. 

CHIKK  ok  ENdlNEKKS. 

JJeports, '88.  94;  '89,  112;  '91,  131. 
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NAIVTICOKE  RIT£R,  DEL.  AIVD  JUD.— Continued. 

£ng:incers — Continnod. 
Enginekr  in  Chargk. 

VV.  F.  Smith,  U.  S.  agent,  1887-'—.     Reports,  '88,  749;  '89,  916;  '91,  1304. 
Assistant. 
A.  Sticile.    Reports,  '89.  917 ;  '91,  1205. 
OpersUi€»iis. 
1887-'88.  61,747  cubic  yards  material  dredged  from  channel  and  turning  basin,  '88, 

749. 
1888-'9i.  No  operations,  '89,  916;  '91.  1205. 
Plaiifi. 

By  W.  F.  Smith,  1888  for  excavation  of  a  channel  8  feet  deep  at  mean  low  tide  and 

60  feet  wide  from  Seaford  to  Concord,  Del. ;  estiniattMl  cost,  $10*  000,  '89,  916. 
In  1891  Mr.  Smith  did  not  consider  the  northwest  fork  of  the  river  worthy  of 
improvement  by  the  General  Government,  '91,  1:^05. 
Private  and  Corporate  l¥ork. 
$12,500  ex)>ended  in  1888  by  the  citizens  of  Laurel  in  wharf  construction  and 
dredging  in  front  of  same,  '88,  750. 
Projects. 
Lieut.  Col.  Craighill  considers  that  as  there  is  not  less  than  8  feet  at  low  water  in 
the  main  river  from  the  forks  to  Seaford  no  improvement  is  at  present  neces- 
sary, '80,  742.     The  appropriation  of  August  5, 18H6,  was   to   be  applied  to 
extending  the  5-foot  low-water  navigation  to  Laurel,  '87,  812. 
Surveys. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  nnder  direction 
of  Mr.  W.  F.  Smith,  '91,  1205. 


NAWTIJCKET  HARBOR,  JWASS.— Improvement  op. 

(Continued  from  Vol.  II,  p.  340.) 
Appropriations. 

1828-'87 $170,834.75 

1888 20,  (MX).  00,  '88,  487. 

1890 25,(X)0.00,  '90,  555. 

1892 25,000.00, '92,  602. 

Total 240,834.75 

List  of  appropriations,  '92,  600. 
Contracts. 

1889.  James  Scully,  for  famishing  and  placing  riprap  granite,  at  $2. 40  per  ton,  '89 
610. 

£uf(ineers. 

Chief  of  Enginkers. 

Reports, '88,  33;  '89,  45;  '90,  39;  '91.  48;  '92,  53. 
Enginekrh  in  Charge. 
Maj.  W.  R.  Liver  more,  1877-'92.     Reports,  '88,  486;  '89, 608;  '90,  654;  '91,  696. 
Capt.  W.  H.  Bixby,  1892-'—.     Report,  '92,  600. 
Operations. 
1887-'88.  2,941  tons  of  stone  placed  in  the  east  jetty,  fully  completing  385  feet  of 

the  same  and  partiallv  completing  an  additional  200  feet,  '88,  487. 
1888-'89.  673  tuns  stone  placed  in  east  jetty,  '89.  60f). 
1889-'90.  6,055  tons  stone  placed  in  east  jetty,  '90,  55^1. 
18JK)-'91.  Extension  of  east  jetty  continued  by  hired  labor,  '91,  697. 
1891-'92.  7,146  tons  of  stone  placed  in  east  jetty,  '92,  601. 
Projects. 
Between  1828   and   1832  $45,834.75  was   appropriated,  which  was  expended    in 

iu«'ttectual  dredging,  '75,  ii,  376;  '80,  435. 
In  1880  Lieut.  Col.  Warren  proposed  the  formation  of  a  harbor  of  refuge  by  the 
extension  of  a  west  jetty  of  random  stone  about  4,000  feet  long  from  near 
Bug  Light  on  Brant  Point.  Should  a  second  or  east  jetty  be  required  it 
should  extend  from  Coatue  Beach.  Estimated  cost  of  western  jettv,  $112,000; 
for  both  jetties,  $221,000.  Estimate  of  Board  of  Engineers,  $238,000,  '80,  433; 
'81,543;  '82,549. 
Recommended  by  Board  of  Engineers,  1880,  '81,  542, 545,  Concurred  in  by  the 
Chief  of  Engineers,  '81,  542. 
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NANTUCKET  HARBOR,  IHASS.— Continued. 

Projects— Continued. 

In  1885,  the  weat^rn  jetty  having  been  nearly  completed  to  its  proposed  length,  the 
question  of  the  location  of  the  east  jetty  was  submitted  to  the  l^oard  of  Engi- 
neers, which  recommended  the  curvature  to  the  westward  of  the  further 
extension  of  the  west  jetty;  the  construction  of  the  east  jetty  parallel  to  the 
west  jetty  at  its  outer  end  and  distant  about  1,000  feet  therefrom,  thence  con- 
necting by  a  curve  with  the  outer  bearh,  recourHe  to  be  had  to  dredging  where 
the  scour  does  not  result  in  a  channel  dc^pth  of  15  foot,  '85,  576,  r>79. 

Amount  appropriated  from  1880  to  18Si),  inclusive,  $125,000;  estimated  cost  for 
completion  of  project,  $250,000,  '86,  169;  '87,  536;  '92.  600. 


NAPA    RIVER,    C Ali.— IMPROVKMENT  OP. 

(Continued  from  Vol.  II,  p.  341.) 

Appropriations. 

1888 $7,500,  '88,  290. 

1890 10, 000, '90,  2886. 

Total 17,500 

ConiractA. 

1888.  San  Francisco  Bridge  Comi)any,  for  removal  of  snags  and  gravel,  at  a  total 

of  $3,900, '89,  2168. 
1891.  T.  H.  Williams,  for  dredging  and  snag  removal,  at  a  total  of  $8,035,  '91, 2952. 

Eiigrineers. 

CiiiKF  OF  Engineers. 

Reports, '88,  290;  '89,  344;  '90,  309;  '91,  389;  '92,  367. 
Enginkeks  in  Charge. 

Maj.  W.  H.  11.  IJcnvaurd,  1889-'—.    Reports,  '89,  2467;  '91,  2952;  '92,  2622. 

Coi.  G.  H.  Mendcir,  1890-'—.     Report,  '90,  2885. 

Operations. 

1887-'88.  No  operations,  '88,  290. 

1888-'89.  116  snags  and  stuuipK,  458  cubic  yards  rock,  and  7  bowlders  removed 

under  contract,  '89,  24J»8. 
188JM90.  No  operations,  '90,  2886. 
1890-'91.  729  cubic  yards  material  dredged.  '91,  2952. 
1891-'92.  21,972  cubic  yards  material  and  32  snags  removed,  '92,  2622. 

Projects. 

By  Col.  Mendell,  1885,  for  the  formation,  by  dredging  and  removal  of  obstructions, 
of  a  channel  4  feet  deep  and  75  feet  wide  from  the  mouth  of  the  river  to  Napa 
City;  estimated  coat,  $27,(500, '85,  2316;  '88,  290.  Project  completed  in  1892, 
at  a  cost  of  $17,500,  '92,  2622. 


IVAKRAOANS^ETT  BAY  CtlANIVEI.,  B.  I.— Examuyation  of. 

Engineers. 

Chief  of  Enginkkrs. 

Rei)ort,  '91,  62,  733. 
Engineer  in  Charge. 

Maj.  W.  R.  Livermoro,  1890.     Report,  '91,  734. 

Piiysical  Ciiaracteri sties. 

Description  of  the  locality,  '91,  734. 

Plans. 

Maj.  Livermoro  did  not  consider  the  locality  worthy  of  improvement,  *91, 734. 

{Surveys. 

Kxuminntion  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  directioD 
of  MuJ.  Livermoro,  '91,  734. 
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IVARRAOANSEVT    BAY    at   the    montli    of   IKarrow   River.— 

Survey  of. 

Ens^iiieers. 

Chief  of  Engineers. 

Reports,  '89,  56;  '90,  51. 
Engineer  in  Charge. 
Maj.  W.  R.  Livermore,  1888.     Report,  '90,  595. 
Physical  Characterislirs* 

Descriptiou  of  the  locality,  '90,  597. 
Plans. 
By  Maj.  Livermore,  1889,  for  construction  of  a  riprap  ii^anite  breakwater  at  the 
mouth  of  Narrow  River,  at  an  eHtiniat«<l  cost  of  .^24,000,  '90,  597. 

Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Mf^.  Livermore, 
'90,  596. 


NARRAGA7VSETT  BAY,  R.  I.— (See  Providence  River.) 


UTARRAOANSETT   BAY  (L.ITTLE),  R.  I.  AND  CONN.— Improve- 
ment OF. 

(Continued  from  Vol.  II,  p.  341.) 

Appropriations. 

1876-'82 $36,000 

Engrineers. 

Engineer  in  Charge. 
Maj.  W. R. Livermore,  1887-88.    Report,  '88,  508. 
Operations. 

1887-^88.  No  operations;  project  completed,  '88,  508. 
Physical  Characteristics. 

Description  of  locality,  '88,  508. 
Projects. 

By  Maj.  Warren,  1876,  for  excavation  of  channel  200  feet  wide  and  7^  feet  deep  at 
mean  low  water,  extending  across  the  north  shore  of  the  liay  from  Pawcatnck 
Point  to  deep  wat^r  near  the  mouth  of  the  hay  at  Sandy  Point;  also  removal 
of  dangerous  rocks  in  channel  near  Rhodes  Folly  and  Watch  Uill;  estimated 
cost,  $51,000, '76,  i,221;  '80,  392;  '86,  78. 

Project  completed  in  18^,  '86,  78, 614;  '87,  561. 


IVARRAOUAOITS  RIVER«  IfEi:.— Improvement  of. 

(Continued  from  Vol.  II,  p.  342.) 
A  ppropriations. 

1871-87 $32,000 

1888 10, 000, '88.  379. 

1890 7, 500, '90,  430. 

1892 7,500,  '92,499. 

Total 57,000 

List  of  appropriations,  '92,  498. 
Contracts. 

1889.  A.  R.  Wright,  for  dredging,  at  20  cents  per  cubic  yard,  '89,  509. 

1890.  Moore  &  Wright,  for  dredging,  at  from  8^  to  22  cents  per  cubic  yard,  '91,  576. 
£nipineers. 

Chikk  of  Engineers. 

Reports,  '88,  12;  '89,  20;  '90,  16;  '91,  21;  *92,  25. 
Enginrrk.s  in  Charge. 

Lieut.  Col.  J.  E.  Smith,  1887-'92.    Reports,  '88,  378:  '89,  508;  '90, 429;  '91, 574 

Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  498. 
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NARRAOlTAOVli^    RIVER,  ]II£.— Oontinaed. 

Operations. 

1887-'88.  55,450  cubic  yards  material  dredged,  '88,  378. 

18S8-'89.  No  operations,  '89,  oir^. 

lSS9-'90.  44,9XS  cubic  vardH  material  dredged,  '90,  430. 

mK>-'91.  61,752  ciiljic  vanls  material  dredged,  '91,  575. 

1891-'if2.  No  operations,  '92,  499. 
Projects. 

By  Col.  Tliom,  1880,  for  dredging  a  obauncl  200  feet  wide  and  11  feet  deep  at  low 
wat«'r  from  deep  water  off  Tamers  Point  to  deep  water  off  FickettJ?  Point; 
estimated  cost,  $50,0(X),  '81,  535. 

The  lirnt  expenditure  for  this  improvement,  $10,000,  was  mnde  in  1888,  '88,  376. 

The  projeet  for  improvement  a<lopted  in  188()  consists  in  dreilging  a  channel  11  feet 
deep  at  low  water  to  the  steamboat  landing  at  Long  Point,  and  thence  9  feet 
deep  to  the  "Deep  Hole,"  or  anchorais^e;  ehaunei  width  to  be  200  feet  through- 
out, except  in  the  reach  by  the  steamboat  wharf,  where  it  is  to  be  increased  to 
300  feet,  '89, 20.  Amount  required  for  completion  in  1889,  $30,000,  '89,  508 ;  '92. 
499. 
Surveys. 

Maps. 
'91,  575. 


IVASCL,  RIVCR,  ITASII.— Survey  of. 
Eiiirineers. 

ClllKF   OF   ENGINKRR8. 

Report,  '91,  411. 
Enoinekr  in  Charge. 

Capt.  T.  W.  Symous,  1890.    Report,  '91,  3294,  3296. 
Assistants. 
R.  A.  Habersham.     Report,  '91,  3295. 
A.  J.  McMillan.     Report,  '91,  3296. 
Physical  Ctiaraclerlstics. 

Description  of  the  locality,  '91,  3296. 
Plans. 
By  Capt.  Symons,  1891,  for  improvement  of  navigation  by  removal  of  snags  and 
rock,  at  an  estimated  cost  of  $1,500,  '91,  3296. 
Sanreys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 

Symons,  '91,  3296. 
Maps. 
'91,  3296. 


IVASSAl¥ADDOX  RIVJER,  ¥A.— Examination  of. 

Eng^iiieers. 

Chief  ov  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.     Report,  '89,  915. 
Assistant. 
A.  Stierle.     Report,  '89,  915. 
Physical  Cliaracteri sties. 

Description  of  the  locality,  '89,  915. 
Plans. 

In  18S9  Col.  Craighill  did  not  consider  the  river  worthy  of  improvement, '89,  915. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.     Made,  1888,  under  direotion  of 
W.  F.  Smith,  '89,  915. 


NATCHEZ,  1?IISS.— (See  Mississippi  Rivkr  between  mouth  of  the  Omo 

and  Head  ok  thk  Passks.) 
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1VEABSCO  CREEK,  VA.— Improvkmkmt  of. 

(Contiuned  from  Vol.  II,  p.  343.) 

Appropriations. 

1881 $5,000 

Eii{(iiieei*8. 

CiriKF  OK  En<;inrrrs. 
Report,  '88,  108. 

ENCINKKK  in  ClIAIUiK. 

S.  T.  A  bert,  1 1.  S.  agent,  1880-'—.    Report,  '88,  814. 
Operations. 

1887-'88.  No  operations,  '88,  815. 
Profeets. 

By  S.  T.  Alwrt,  1881,  for  excavation  of  channel  100  feet  wide  and  7  feet  deep  from 
tlie  7-foot  curve  in  the  IMIoniac  River  to  AtkinRoua  Upper  Landing,  a  distance 
of  14,8(X)  t'ect,  inclMdiu<i(  a  channel  to  Atkinsons  Lower  Landing  and  Willis 
Wharf;  estimated  cost,  $55,924,  '81,  948. 


NEBRASKA  CITF,  IVEBR.— (See  Missouri  River  between  mouth  and 

Sioux  City.) 


IVECHES  RIVER,  TEX.— Improvement  OF. 

(Continued  from  Vol.  II,  p.  343.) 

Appropriations. 

1878-'84 $33,000 

List  of  appropriations,  '88,  1260. 
Eufflneers. 
Chief  of  ExiiiNKKRS. 
Reports,  '89.  200;  '90,  181;  '91,  228;  '92,  222. 

EnGIXKKRS   in   CIIAK(}E. 

Capt.  W.  L.  Fisk,  1S88-'91.     RoportH,'88,  1260;  '89,  149B;  '90,  1753. 
Maj.  .1.  B.  Quinn,  1891-*—.     Reports,  '91,  1836;  '92,  1511. 

Operations. 

1887-'8S.  No  operations,  '88,  1261. 

18><8-'89.  55,812  cnliic  yards  material  dredged  by  hired  labor,  '89,  1495. 
1889-92.  No  operations, '90,  1753;  '91,  1837;  '92,  1512. 
Projects. 
By  Capt.  C.  W.  Howell,  1878,  for  dredging  a  channel  40  feet  wide  and  5  feet  deep  at 

mean  low  water  across  the  bar  at  the  month  of  the  Noches  River;  estimated 

cost,  $26,318.  '78.  84;  '80,  1202. 
By  Maj.  Man«t1old,  1880.  for  removal  of  snags,  trees,  and  similar  obstruetions  from 

Y«dlow  Blutf  to  Bevilport,  a  distance  of  7  miles;  estimated  cost,  $15,000, 

•80,  1204. 
Aggregate  estimates  for  projects  of  1878-'80,  $41,318,  '87.  1384. 


IVElIAL.EIfI  BAT  AND  BAR,  OREO.— Survey  of. 

Appropriations. 

1890 $10,000,  '91,3205. 

Commerce. 

Ex  ton  Hive  timber  lands,  '90|  2995. 
Enf;:ineers. 
Chikf  of  Engineers. 

Reports,  '89,  358;  '90,  324;  »91.  405;  '92,  380. 
Engineers  in  Charge. 

Capt.  W.  Young,  1888.     Report,  '90,  2998, 2995. 

Capt.  T.  W.  Symons,  1891.    Reports,  '91,  3205;  '92,  2703. 
Assistants. 

J.  S.  Polhemns.    Report,  '90,  2993. 

G.  A.  Lyall.     Report,  '90,  2998. 
Physical  Ciiaracteristics. 
Description  of  the  locality,  '90,  2994. 


296  INDEX   OP 

NEHALElXr  BAY  AND  BAR,  OREO.— Continned. 

Plans. 

By  Capt.  Young,  1889,  for  improvement  of  the  bar  at  the  entrance  to  Nehalem  Bay 
by  construction  of  two  high-tide  converging  shore  Jetties,  each  3,350  feet  in 
length,  T?ith  a  least  distance  apart  of  500  feet;  also  for  improvement  of  the 
channel  opposite  Lazarus  Island  at  the  head  of  the  bay  by  snagging  and  dam 
construction ;  total  estimated  cost,  $331,927,  '90,  2998. 

In  1892  Capt.  Svmons  estimated  the  cost  of  jetty  construction,  north  location,  north 
jetty  4,200  feet  in  length  and  south  jetty  4,500  in  length,  at  $806,700;  for  jetty 
construction,  south  location,  north  jetty  6,800  feet  in  length  and  south  Jetty 
2,700  feet  in  length,  at  $761,860,  *92,  2707. 
Surveys. 

Ordered  by  act  of  August  11, 1888.  Made^  1889,  under  direction  of  Capt.  Young, 
'90,2995;  '92,2704. 


BTEIJSE  RIVER,  W.  C— Improvkment  of. 

(Continued  from  Vol.  II,  p.  345.) 

Appropriations. 

1878-'87 $237,500 

1888 15, 000, '88,  868. 

1890 20.000, '90,  1125. 

1892 16, 000, '92,  1131. 

Total 287,500 

Commeree. 

Development  of,  under  improved  transportation  facilities,  '88,  870;  '89, 1057. 
Decrease  in  freight  and  transportation  charges,  '89,  1060. 
List  of  steamers  navigating  the  river  in  1892,  '92, 1134. 
Contracts. 

1888.  B.  W.  Canady,  for  timber  and  iron,  '88,  869. 
Engrineers. 
Chief  of  Engineers. 

Reports, '88,  119;   89.  138;  '90,  124;  '91,  159;  '92.  160. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  8fi6;  '89,  1056;  '90. 1122;  '91,  1358. 
MaJ.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1129. 
Assistants 
R.  Ransom.    Reports,  '88,  869;  '89,  1059;  '90, 1125;  '91,  1361. 
W.  H.  Chadbourne.    Report,  '92,  1131. 
Operations. 
1887-'88.  1,450  logs,  trees,  stumps,  and  snags  removed  from  the  river  channel;  1,082 

linear  feet  of  pile  and  plank  jetty  built,  '88,  867. 
1888-'89.  3,121  linear  feet  of  jetty  built,  and  31  brush  mats  laid;  438  linear  feet  old 
jetty  and  1,155  logs,  stumps,  and  trees,  with  14  cords  of  small  snags,  removed 
from  the  channel,  '89,  1058. 
1889-'90.  1,660  trees,  logs,  and  snags,  295  linear  feet  of  old  jetty,  and  15  cords  of 
small  snags  removed  from  the  river:  2,673  trees  and  stumps  cut  and  pulled 
back  on  the  banks,  and  336  cubic  yards  material  excavated,  '90,  1124. 
1890-'91.  1,361  linear  feet  of  sheet  pile  jetty  built,  and  325  linear  feet  of  old  jetty 
removed;  2,331  snags  and  trees  and  27  cords  of  small  snags  cleared  from  the 
channel,  '91,  1360. 
1891-92.  1,^2  snags  and  logs  and  23  cords  of  small  snags  cleared  from  the  channel, 
and  3,194  trees  and  logs  and  96  cords  of  brush  removed  from  the  banks,  '92, 
1132. 
Projects. 
The  projects  of  1871  to  1883  proposed  the  removal  of  obstructions  placed  in  the 
river  during  the  civil  war,  and  the  removal  of  logs  and  snags;  also  the  con- 
traction of  the  channel  way  so  as  to  secure  during  the  entire  year  an  unob- 
structed 8-foot  navigation  for  40' miles  to  Newbern,  a  4-foot  navigation  for  50 
miles  farther  to  Kinston,  and  during  9  months  of  the  vear  a  3-foot  naviga- 
tion 108  miles  farther  to  8mithtield,  '79,  93,  704,  705;   '85,  166;  '86,  973,  ^; 
'87,  1020. 
Total  amount  appropriated  fVom  1878  to  1886,  inclusive,  was  $237,500,  when  $142,000 
was  estimated  for  completion  of  project,  '86,  981, 982;  '87, 1023;  '91, 1359. 
Surveys. 
Maps. 
'89, 1058;  '90, 11S6;  '92,  Atlas,  26. 
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NEUr  BEDFORD  HARBOR,  IfEASS.— Improvemsnt  of. 

(Continued  from  Vol.  11,  p.  346.) 

Appropriations. 

1836-79 $37,691.37 

1888 10, 000. 00, '88,  513. 

1890 10. 000. 00, '90.  562. 

1892 7, 500. 00, '92,  611. 

Total 65,191.37 

Commerce. 

Growth  of  commerce  and  increase  in  draft  of  steamers  engaged,  '88,  513. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '88,  36,44;  .'89,  47;  '90,  41;  '91,  61;  '92,  55. 
Engineers  in  Charge. 
Lieut.  Col.  G.  H.  Elliot,  1886-'89.     Report,  '88,  513. 

Maj.  W.  R.  Livermore,  1887-'92.    Reports,  '88.  514;  '89,  616;  '90,  560;  ^l,  704. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  609. 
Operations. 
1887-'89.  No  operations, '88,  513;  '89,  616. 
1889-'90.  43,665  cubic  yards  material  dredged,  '90,  562. 
1890-'91.  No  operations,  '91,  705. 

1891-^92.  28,720  cubic  yards  material  dredged,  '92,  610. 
Projects. 
The  original  improvement  of  this  harbor  was  completed  in  1878  at  a  cost  of  $20,000, 

'78,  227;  '80,  73. 
In  1887  Maj.  Livermore  proposed  the  further  improvement  of  the  harbor  by  exca- 
vation of  a  channel  200  feet  wide  and  18  feet  deep  from  deep  water  off  Clarks 
Point  to  the  wharves  of  New  Bedford  near  the  bridge;  estimated  cost,  $34,749, 
'88,514,515;  '92,610. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Maj.  Livermore. 
'88,  514. 


BTEWBERN  TO  BEAUFORT,  W.  C— Improvement  of  inland  line  of 

NAVIGATION  BETWEEN,    VIA  CLUBFOOT,  HaRLOWE,  AND  NEWPORT  RIVERS. 

(Continued  from  Vol.  II,  p.  346.) 

Appropriations. 

1886-'87 $10,000 

1888 *  15, 000,  '88,  873. 

Total 25,000 

Commerce. 

Value  of  the  improvement,  '88,  873. 
Contracts. 

1889.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  33  cents  per  cubic 
yard,  '89,  1064. 
Engrineers. 
Chief  of  (Engineers. 

Reports, '88,  120;  '89,  139;  '90,  125;  '91,  160;  '92, 161. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1884-'92.    Reports,  '88,  871;  '89,  1060;  '90, 1127;  '91, 1363. 
Maj.  W.  8.  Stanton,  1892-'—.    Report,  '92,  1134. 

£.  D.  Thompson.    Reports,  '88,  874;  '89,  1064;  '90,  1130. 
W.  H.  Chadbourne.    Report,  '91,  1366. 
Operations. 

1887-'88.  4,924  cubic  yards  material  dredged,  '88,  877. 

1888-'89.  81,932  cubic  yards  material  dredged,  and  90  logs  and  stumps  removed 

from  channel,  '89, 1062. 
1889-'90.  8,65'!  cubic  yards  material  dredged.  '90,  1130. 
1890-'91.  60  linear  feet  of  Jetty  built,  and  3,390  linear  feet  of  Jetty  riprapped  with 

oyster  shells,  '91,  1365. 
1891-'92.  No  operations,  '92,  1134. 
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IVKWBERlir  TO  BEAUFORT,  N.  €.--Contmn6d. 

Projects. 

The  project  of  1885  proposed  the  formation  of  a  dredged  channel  30  feet  wide'  and 
5  feet  deep  from  Newbern  to  Beaufort,  via   Clubfoot,  Harlowe,  and  Newport 
riverR,  a  (fistance  of  42  miles,  at  an  estimated  cost  of  $92,000, '85,  1074;  '86, 
984 ;  '87.  1027. 
In  1889  this  cost  was  reduced  by  $10,000,  '89,  1063;  '92,  1135. 
Surveys. 
Maps. 

•89,  1062;  '90,  1130. 


IVEWBURYPOKT  HARBOR,  IHASS.-Improvemknt  of. 

(See  also  Mkkkimac  Kivkr.) 

(Continued  from  Vol.  II,  p.  348.) 

Appropriations. 

1880-87 $207,500 

1888 25,000,  '88,  435. 

18iK) 25, 000, '90,  488. 

1892 20, 000, '92,  553. 

Total 277,500 

Coffitracts. 

1888.  Kockport  and  I'i«(con  Hill  Granite  Company,  for  delivering  of  rubble  stone, 

at  $1.97  per  ton,  '89,  556. 
1890.  J.  H.  White,  for  rubble  stone,  at  $1.47  per  ton,  '91,  628. 
Ennineers. 
Chikf  of  Engineers. 

Keports,'88,  22;  '89,  32;  '90.  27;  '91,  33;  '92,  40. 
Ekoinkers  in  Charge. 
Li(;ut.  Col.  O.  L.  Gillespie,  1886-'89.    Report,  '88,  433. . 

Liont.  Col.  S.M.  Mansfield,  1889-'—.    Reports, '89, 554;  '90,482;  '91,626;  '92,551. 
Operations. 

1887-88.  3,443  tons  of  rubble  stone  deposited  in  north  jetty,  '88,  434. 

1888-89.  5,185  tons  rubble  stone  deposited  in  north  jetty,  extending  the  same  150 

feetf  '89,  555. 
1889-'90.  4,814  tons  rubble  stone  delivered  in  north  jetty,  '90,  483. 
1890-'91.  4,279  tons  of  rubble  stone  placed  in  north  jetty,  '91,  627. 
1891-^92.  11,445  tons  of  rubble  stone  placed  in  north  jetty,  '92,  552. 
Projects. 
From  1828  to  1834,  inclusive,  $60,366  were  appropriated  for  the  removal  of  a  sand 

bar  at  the  mouth  of  the  Merrimac,  and  for  breakwater, construeti on. 
By  Lieut.  Col.  Thorn,  1880,  for  securing  a  constant  depth  o*f  17  feet  across  the  bar 
at  mean  low  water  by  construction  of  two  converging  rubble-stone  jetties, 
extending  from  Salisbury  Bend  and  Plumb  Islaud;  estimated  cost,  $365,000, 
'81,  502,  509,  511.  Recommended  by  Board  of  Engineers,  '81,  505.  Concurred 
in  by  Chief  of  Engineers,  '81,  505. 
In  1881  a  dike,  closing  Plumb  Island  Basin  was  proposed,  increasing  cost  of  the 

proiect  to  $375,000,  '84,  4JM. 
In  1883  the  project  was  modified  by  changing  the  direction  of  sonth  jetty  and 
substituting  for  the  apron  beach  protection  a  sand  catch  in  rear  and  in  pro- 
longation of  south  jetty,  '83,  437;  '86,  60;  '87,  490. 
Surveys. 
Maps. 
'88,  434;  '89,  556;  '90,  582;  '91,  627;  '92,  Atlas,  2. 


NE1¥  CASTLiE,  DEI..— Ice  harbor  at. 

(Continued  from  Vol.  II,  p.  349.) 
Appropriations. 

lH2G-'87 $223,573 

1888 7, 500, '88,  741. 

1890 8, 100, '90,  922. 

Total 239,173 

List  of  appropriations,  '88,  741. 
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WEW  CASTLri:,  Di:i..—Continued, 

Commerce. 

Importance  of  New  Cnfitle  as  a  harbrir  of  refnffe,  *88,  741. 

Contracts. 

Delskwarc  Construction  Conipanv,  for  removal  of  old  pier  and  constraction  of  new 
ice  pi(T,  at  a  total  of  $9,500,'  '92,  950. 
FnisiiietM'iii. 

ClIlKF  OF  KNUINEKUH. 

i£eport8,  '88,  ««;  '89,  103;  '90.  1»4;  '91.  120;  '92,  121. 
BOAKI}  OK  Enginekks. 
Mr.  Siiiitli  recoiniiK'uded  tliiit  liarbor  linos  he  establiHhed  npon  tbe  lines 'adopted 
in  1878  by  the  (>oniuu88ionoi*s  appointod  hy  the  h'gihlature  of  Delaware,  with 
certain  nioditicutiuUH.     Approved  hy  Serrctary  of  War,  '91,  1225. 
Enginkku  in  Ciiakok. 
\V.  F.  Smith,  U.  S.  agent,  1885-'—.     Reports,  '88, 740;  '89, 883;  '90, 931;  '91, 1160, 
1225 ;  '92,  948. 
Operations. 
1887- '88.  252  cubic  yards  riprap  placed  around  Piers  K  and  M;  Pier  N  repaired; 

work  done  hy  hired  ]alK>r,  '88,  740, 741. 
1888-'91.  NooperatiouK, '89,  884;  '90,  922;  '91,  1160. 
1891-'92.  Ohl  pier  renewed  and  ice  pier  constructed,  '92,  948. 
Projecrts. 

I^y  Col.  Macomi),  1881,  for  construction  of  one  additional  pier  and  dredging;  esti- 

nuUed  cont,  $28,000,  '81,  768. 
By  W.  F.  Smitii,  1SS4,  for  removal  and  reconstruction  of  Pier  H,  repairs  to  Pier 
K,  and  dredging;  estimated  cost,  $20,600, '85,  875,  876;  '86,  126. 


IfEUW  IIAVEIVt  COWIV.— Construction  of  brbakwatsr  at. 

(Continued  from  Vol.  II,  p.  350.) 
Appropriations. 

187t»-'87 $295,000  '  • 

1K88 7r>.  000, '88,  547. 

1890 120,  000, '90,  626. 

1892 120,  000, '92,  676. 

Total 610,000 

List  of  appropriations,  '88,  547.  • 

Commerce. 

Shipments, '89.  681,6^1. 
Value  of  tiie  harbor  to  shipping,  '89,  683. 
Coiitractj^. 

1X88.  .J.  Heatti<',  for  riprap  breakwater  extennion,  at  $1.3C  per  ton,  *88,  548. 
18S9.  J.  BcattiCyfor  riprap  breakwater  extonnion,  at  $1.22  ))er  ton,  '89,  679. 

1890.  J..).  Moran,  for  breakwater  construction,  riprap  granite,  at  $1.07  per  ton, 
'91.  769. 

1891.  .J.  J.  Moran,  for  breakwater  construction,  riprap  sandstone,  at  $1.04  per  ton, 

'92,  6ar7. 

1892.  .1.  .J.  Moran,  for  breakwater  enlargement,  at  $1.14  per  ton  for  riprap,'92,  677. 
EnKineen;. 

ClIIKK   OF   EnGINKERS. 

Reports,  '88,  48;  '89,  60;  '90,  5.4;  '91,  68;  '92,  72. 

ENGINKKU  in  CllARGK. 

Col.  1).  C.  Houston,  1^86-*—.     Reports,  '88,  544;  '89,  675, 679;  '90, 622;  '91,  766; 
•92,  673. 
Operations. 

1887-'88.  3*1,430  tons  stone  received,  and  406  linear  feet  of  breakwater  built,  '88, 

546. 
1888-89.  20,294  tons  stone  delivered  in  the  breakwat-er,  '89,  677. 
188iM9().  26,512  tons  stone  <leliv«red  in  tlie  breakwater,  '90,  624. 
1890-'91.  18,019  tons  riprap  delivered  in  the  breakwater,  '91,  768. 
1891-'92.  46,774  tons  of  granite  and  24,491  tons  sandstone  placed  in  breakwater, 
•92,  675. 
Piiysical  Cliaracteristics. 
Description  of  the  harbor,  '88,  544« 
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NEW  HAVEN*  CONN.— Continued. 

Projects. 

By  Board  of  Engineers,  1879,  for  formation  of  a  harbor  of  refuge  for  vessels  of  20 
feet  draft  by  construction  of  two  breakwaters  of  riprap  granite,  one  extend- 
ing from  southwest  ledge  in  a  northeoBtcrly  direction  to  Qnixes  Ledge,  a  dis- 
tance of  3,300  feet,  the  average  height  being  32  feet;  the  other  beginning  at 
Ludingtons  Rock,  with  a  westerly  direction  and  a  length  of  4,200  feet,  and 
average  height  of  28  feet;  width  &t  the  top,  12  feet;  height  above  high-water 
plane,  6  feet;  total  estimated  cost  of  east  and  west  breakwaters,  $1,311,134, 
'80,448,450;  '87,602. 

In  1889  the  project  was  modified  by  Col.  Houston  by  the  relocation  of  the  westerly 
bresri^  water  6,000  feet  to  the  south  west,  the  construction  of  a  middle  break- 
water, commencing  at  a  point  1,000  feet  N.,  54^  E.  from  Ludington  Rock  and 
extending  S.  54^,  W.  5,000  feet,  crossing  the  rock;  and  also  a  breakwater 
about  1,200  feet  long  to  partly  close  the  space  between  Quixes  Ledge  and  the 
east  shore;  the  cross  section  of  these  breakwaters  to  be  the  same  as  that  of  the 
one  from  the  southwest  ledge  to  Quixes  Ledge;  total  estimated  cost  of  revised 
project,  $2,151,134,  '89.  678;  '91,  768. 
Surveys. 

Maps. 
'89, 678. 


NE1¥  HATEN  HARBOR,  GONN.—Improvemeitt  ov. 

(Continued  from  Vol.  II,  p.  351.) 
Appropriations. 

1827-'87 $261,000 

1888 15.000,  '88.  543. 

1890 15,000,  '90,621. 

1892 15,000,  '92,672. 

Total 306,000 

List  of  appropriations,  '88,  543. 
Contracts. 

1889.  John  Beattie,  for  furnishing  stone,  at  $1.16  per  ton,  *89,  674. 
1891.  C.  DuBois  and  H.  £.  Du  Bois,  for  dredging,  at  9.9  cents  per  cubic  yard,  *91, 765. 
Engineers. 
Chisf  of  Engineers. 

Reports, '88,  48;  '89.  59;  '90,  54;  '91,  67;  '92,  71. 
Enginker  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  540;  '89,  670;  '90,  617;  '91.  761;  '92, 
668. 
Operations. 
1887-88.  4,951  tons  stone  delivered  in  dike,  completing  same  for  a  length  of  570  feet, 

'88  542. 
1888-'89.  5,081  tons  stone  placed  in  the  dike,  '89,  673. 
1889-'90.  5,379  tons  riprap  placed  in  the  Sandy  Point  Dike,  and  11,308  cubic  yards 

material  dredged,  '90,  620. 
1890-^91.  139,806  cubic  vardH  material  dredged,  '91,  763. 
1891-'92.  No  operations,  '92,  761. 
Pliysical  Characteristics. 
Description  of  harbor,  '88,  540. 
Plans. 
By  Col.  Houston,  1889,  for  tbe  formation  of  a  larger  harbor  by  the  construction  of 
two  breakwatera,  the  first  commencing  at  Ludingtons  Rock  and  extending  in 
a  southwesterly  direction  about  2  miles;  second,  a  breakwater  to  commence 
at  a  point  in  the  ]>rolongation  of  the  first  and  about  one-half  mile  from  its 
western  extremity,  and  extending  in  a  northwesterly  direction  about  a  mile; 
the  cost  of  these  works  is  estimated  at  about  $5,000,000,  '89,  679, 680. 
Projects. 
Tbe  earliest  project  for  the  expenditure  of  the  appropriation  of  $6,000  in  1852 
seems  to  have  been  for  tho  removal  of  Middle  Kock,  '66,  i,  7, 37,  which  waa  in 
progress  in  18G6-'67,  '67,  44, 451. 
The  project  of  1870  proposed  the  formation  of  a  dredged  channel  13  feet  at  low 
water  up  to  tbe  city  wharves,  '71,  85, 769, 779.    In  1871, 1872, 1875,  and  1877  the 
project  was  modified  ho  as  to  provide  for  a  channel  16  feet  deep  above  Fort 
Hale  Bar,  '72,  861 ;  '75,  ii,  249-251 ;  '77,  212 ;  '79,  336. 
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JVE1¥  HATfiN  HARBOR,  CONN.— Continued. 

« 

Projects — Continued. 

In  1879  it  was  proposed  to  increase  the  depth  over  Fort  Hale  Bar  by  the  construc- 
tion of  a  dike  from  Sandy  Point,  '79,  338. 

From  1852  to  1886,  inclusive,  $261,000  wa«  appropriated,  when  it  was  estimated  that 
$80,000  would  be  required  to  complete  the  project,  '86,  637. 

In  1887  the  estimates  for  Sandy  Point  dike  and  dredging  through  Fort  Hale  Bar 
were  revised,  requiring  $93,000  to  complete  existing  project,  '87,  600;  '91,  761. 


MEW  liOIVDOBT  HARBOR,  CONHT.— Improvkhent  of. 

(Continued  from  Vol.  II,  p.  352.) 

Appropriations. 

1880-'87 $17,300 

List  of  appropriations,  '88,  527. 
Commerce. 

Commerce  to  he  benefited  by  future  improvement,  '89,  745. 
Eiigineers. 
Cmikf  of  Enginbers. 

Reports,  '88,  45;  '89,  57,70;  '90.  51;  '91,  64. 
Enginkbr  in  Charge. 
Col.  D;C.  Houston,  1886-'—.    Reports,  '88,  525;  '89,  659, 744;  '90.  604;  '91,  746. 
Operations. 
1887-90.  No  operations,  work  under  the  existing  project  being  practically  com- 
pleted,'88,  526;  '89,  660;  '90,  605;  '91,  748. 
Physical  Characteristics. 
Description  of  harbor,  '88,  525;  '89,  744. 

Plans. 

By  Col.  Houston,  1888,  for  deepening  the  shoal  between  the  city  wharves  and  the 
main  channel  by  the  excavation  of  a  15- foot  channel  200  feet  wide  and  3,000  feet 
long,  extending  from  the  upper  end  of  the  steamboat  wharf  to  ChappelPs 
lower  wharf;  estimated  cost,  $15,000,  '89,  745. 

Projects. 

By  Maj.  Barlow,  1878,  for  removal  of  sand  and  bowlder  shoal  in  New  London  Har- 
bor lying  east  of  the  New  London  Northern  Railroad  Wharf  to  a  d^th  of  16 
feet  at  mean  low  water;  estimated  cost,  $6,800,  '78,  397.  Afterwards  increased 
on  account  of  difficulty  in  excavation  to  $24,000, '81,  586;  '86,  632,633;  '87, 
585.    This  project  was  completed  in  1888,  '88,  526. 


NEW    OREiEAIVS     HARBOR,    IjA.— (See  Mississippi   River  between 

MOOTH  OF  THE  OHIO  AND  HeAD  OF  THE  PASSES.) 


NEW^PORT  HARBOR,  CAI^.—Suryey  of. 

(Continued  from  Vol.  H,  p.  353.) 

Engineers. 

Chief  of  Engineers.  * 

Report,  '88,  293. 
Engineer  in  Charge. 
Maj.  W.  H.  H.  Benyaurd,  1886.    Report,  '88,  2118. 
Physical  Characteristics. 

Description  of  the  harbor,  '88,  2118. 
Plans. 
By  Maj.  Benyaurd,  1888,  for  improvement  of  the  harbor  entrance,  securing  a  navi- 
gable channel  8  feet  in  depth  at  mean  low  water  by  revrtnicut  of  head  of  sand 
spit,  and  construction  of  an  eastern  jetty  of  stone  2,200  feet  in  length  and  a 
western  jetty  3,000  feet  in  length;  estimated  cost,  $1,520,000,  '88,  2120. 
Surveys. 
Ordered  by  act  of  August  5, 1886*    Made,  1888,  under  direction  of  M%j.  Benyaurd. 
'88,  2118. 
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NEl¥PORT   CBEEKy  Jiead  of  l¥icomico  River,  Jlld.— Examina- 
tion OF. 

Engineers. 

Chikp  of  Enginkrrs. 

Report,  *91,  146. 
Enginskr  in  Chargb. 

Lient.  Col.  P.  C.  Hains,  1891.    Report,  '91,  128L 

Physical  riiaracCeristics. 

Description  of  the  locality,  '91,  1281. 

Plans. 

In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvementy 
'91.  1282. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Lieut.  Col.  Uains,  >91,  1281. 


IVEIVPORT  HARBOR,  R.  I.— Examination  for  removal  of  spit  at 

SOUTH   END   OF   ISLAND. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  62. 
Engineer  in  Charge. 

Maj.  W.  R.  Liverniore,  1890.    Report,  '91,  786. 

Plans. 

By  Maj.  Liverniore,  1890,  for  improvement  of  the  harbor  by  dredging  a  shoal  at 
the  south  eud  of  Goat  Island  to  a  depth  of  15  feet  at  mean  low  water;  esti- 
mated cost,  $24,200,  '91.  736. 

I^urveys. 

Examination  ordered  by  act  of  September  19, 1890.  •  Made,  1890,  under  direction  of 
Maj.  Livermore, '91,  736. 


• 


1VE1¥PORTaHARBOR,  R.  I.— Improyemknt  ov. 

(Continued  from  Vol.  II,  p.  353.) 

Appropriations. 

1873-'87 $108,500 

1888 12.CK)0,  '88,504. 

1890.. 12,500,  '90,574. 

1892 25, 000, '92,  627. 

Total 158.000 

Contracts. 

1891.  Hartford  Dredging  Company,  for  dredging,  at  20}  cents  per  cubic  yard,  '91, 
721. 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  40;  '89,  51;  '90,  46;  '91,  57;  '92,  61. 
Engineers  in  Charge. 

Maj.  W.  R.  Livermore,  l887-'92.     Reports,  '88,  502;  '89,  628;  '90,  572;  '91,  719. 

Capt.  W.  II.  J3ixby,  1892-'—.    Report,  '92,  625. 

Operations. 

1887-88.  Excavation  of  13-foot  anchorage  area  completed,  '88,  503. 

1888-^89.  No  operations,  '89,  630. 

1889-^90.  39,601  cubic  VJirds  material  dredged,  '90,  574. 

1890-^91.  34,8^16  cubic  yanls  material  dredged,  '91,  720. 

1891-^92.  No  operations,  '92,  627. 

Physical  €liaract«^ristics. 

Description  of  the  locality,  '89,  62a. 
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NEWPORT  IIABBOB,  B.  I.— Contimied. 

Projects* 

By  Lieut.  Col.  Warren,  1873,  and  modified  in  1882,  for  improvement  of  the  harbor 
by  dredging  the  southern  entrance  to  15  feet  mean  low  water  and  widening 
the  same  to  a  line  drawn  from  the  dolphin  which  marks  the  spit,  clearing  the 
permanent  dock  at  Fort  Adams  by  100  feet;  by  excavation  of  a  channel  750 
feet  wide  and  15  feet  deep  at  mean  low  water  around  and  to  the  entrance  of 
the  buoy  murking  Goat  Island  Spit;  by  excavation  of  anchorage  area  to  a 
mean  low- water  depth  of  13  feet;  also  for  excavation  of  a  10>foot  channel 
south  to  a  point  oppoHite  the  Gas  Company's  Wharf,  and  construction  of  jetties 
on  western  shore  of  Goat  Island;  estimated  cost,  1873,  $72,000,  '73,  964;  '82. 
561.  Estimate  of  revised  project  in  1882,  $132,000,  '82, 561 ;  '85, 603, 604;  '86, 
606. 

In  1890,  after  the  appropriation  of  $133,000,  it  was  estimated  that  $27,500  would  be 
required  for  completion  of  the  project,  '90,  575. 

In  1892  the  project  was  extended  to  include  the  removal  of  the  spit  at  the  southern 
end  of  Goat  Island  to  a  depth  of  15  feet,  at  an  estimatc^d  cost  of  $24,200, 
increasing  the  total  estimated  cost  of  the  project  to  $156,200,  '92,  627. 


WEUT  BIVEBt  TV*  C— Improvbmknt  of. 

(Continued  from  Vol.  II,  p.  354.) 

Appropriations* 

183f;-'l87 $25,000 

1888 3,000/88,887. 

1890 5,000, '90,  1143. 

1892 5, 000, '92,  1151. 

Total 38,000 

Contracts* 

1890.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  49  cents  per  onbio 
yard,  '91,  1381. 
Eng^ineers. 
Chief  of  Kxginebrs. 
Reports,  '88,  123;  '89,  142;  '90,  128;  '91,  163;  '92,  163. 

£N(ilNRKRS  IN  ClIARGK. 

Capt.  W.  H.  Bixby,  1885-^92.     Reporte,  '88,  885;  '89,  1078;  '90,  1141;  '91, 1379. 
Maj.  W.  S.  Stanton,  1892-'—.     Report,  '92,  1149. 

E.  D.  Thompson.    Reports,  '88,  887;  '89,  1079;  '90,  1143. 
W.  H.  Chadbourne.    Report,  '91,  1381. 

Operations. 

1887-^88.  24,861  cubic  yards  material  dredged,  '88,  886. 
1888-'90.  No  operations, '89,  1080;  '90,  1142. 
189()-'91.  530  linear  feet  of  oyster-shell  dike  built,  '91,  1380. 
1891-'92.  No  operations, '92,  1150. 
Phjrsical  Cliaracleristies* 
Original  condition  of  the  river,  '88,  885. 

Projects. 

By  Capt.  Mercur,  1882,  for  excavation  of  a  channel  7,000  feet  long,  150  feet  wide, 
and  5  feet  deep  at  mean  low  water  through  the  bar  at  New  River  Inlet,  con- 
necting the  upper  river  with  the  ocean ;  estimated  cost,  $40,000,  '82,  1117 ; 
'91,  1380. 

Surveys. 

Survey  of  river  from  Cedar  Bush  Marsh  to  the  Ocean  Bar.    Made,  1890,  uader 

direction  of  Capt.  Bixby,  '90,  1142. 
Maps. 

•90,  1144;  '91.  1381. 


HTBir  BIVBB,  VA.  AND  HT.  V A.— Improvement  of. 

(Continued  from  Vol.  II,  p.  355.) 
A  ppropriations. 

1876-'87 $112,000 

List  of  appropriations,  '92,  2071. 
^iiKfineers. 

Chief  of  Engineers. 
Reports, '88,  225;  '89,  261;  '90,  235;  '91,  302;  '92,  289. 
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NEW  RIVER,  VA.  A  WD  W.  V  A,— Continued. 

Engineers — Continned. 
Enginkkrs  in  Charge. 
Col.  W.  P.  Craighill,  1873-'—.    Reports,  '88, 1760;  '90,  2249:  '91,  2430;  '92,  2071. 
Capt.  T.  Turtle,  1889.    Report,  '89,  1961. 

A  Ba|  8XANT 

W.  p.  Smith.    Reports,  '89, 1961 ;  '90,  2249. 
Operaiions. 

1887-88.  No  operations,  '88, 1760. 
.  1888-'89.  Drilling,  blasting,  and  rook  removal  begun,  '89,  1962. 
1889-'90.  2,204  cubic  yards  material  excavated  and  built  into  training  and  winir 

walls,  '90,  2250. 
1890-'92.  No  operations,  '91,  2433 ;  '92,  2071. 
Projects. 
The  projects  of  1877  proposed  an  improvement  from  the  mouth  of  Greenbrier  River 

to  Lead  Mines  for  keel-boat  navigation  to  dt^pth  of  2  feet  and  width  of  30  feet; 

estimated  cost,  $156,160,  '77,  332 ;  '79,  530, 532. 
In  1880,  $66,000  having  been  appropriated  since  1876,  the  project  was  modified  so 

as  to  embrace  that  part  of  the  river  between  the  mouth  of  Wilsons  River  and 

Lead  Mines,  at  an  estimated  cost  of  $205,000,  '80,  677. 


RIVER  A1VD  SliVANSBORO,  N.  €•— Examination  or  watbrwat 

BETWEEN. 

Appropriations* 

1890 $5, 000, '91,  1378. 

Commerce. 

Prospective  increase  in,  to  result  from  improvement,  '89, 1125. 
£n|;ineem«  * 

CuiKF  OF  Engineers. 

Reports, '89.  148;  '91,  162;  '92,  163. 
Engineers  in  Charge. 
Capt.  W.  H.  Bixby,  1888-^92.    Reports,  '89,  1124;  '91, 1376. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1146. 
Assistant. 
W.  H.  Chadboume.     Report,  '91,  1378. 
Piiysical  Ciiaractf^ristics. 

Description  of  the  locality,  '89,  1125. 
Projects. 
By  Capt.  Bixby,  1889,  for  excavation  of  a  3  or  4  foot  navigable  channel  from  Swans- 
boro  to  New  River;  estimated  cost,  $^13,000,  '89,  1127;  '91,  1377. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 

Capt.  Bixby,  '89,  1124. 
Survey  made,  1891,  under  direction  of  Capt.  Bixby,  '92, 1146. 
Maps. 
'91, 1378. 


NEir  ROCHEIil^E  HARBOR,  N.  ¥•— Improvement  of. 

(Continued  from  Vol.  II,  p.  355.) 

Appropriations. 

1881-'82 $35,000 

List  of  appropriations,  '88,  573. 

Enftrineers. 

Chief  of  Engineers. 

Reports, '88,  54;  '89,  67;  '90,  60;  '91,  74. 
Engineer  in  Chargk. 
Col.  D.  C.  Houston,  1888-'—.    Reports,  '88,  572;  '89,  719;  '90,  654;  '91,  804. 
Operations. 
1887- '8^^.  Steam  drilling  plant  repaired,  and  229  cubic  yards  of  rock  removed,  '88, 

578. 
1888-'89.  No  operations,  '89,  720. 

1889-'90.  40,700  cubic  yards  material  dredged  by  hired  labor,  '90,  655.    Improve- 
ment practically  completed  save  removal  of  Rock  ''C,''  which  is  not  con- 
sidered necessary ;  do  further  work  is  therefore  proposed,  '90,  656. 
189&-'91.  No  operations,  '91, 805. 
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IfEir  ROCHEI.LE  HARBOR,  N.  ¥•— Continued. 

Physical  Cbaracteiistlcs* 

Description  of  the  harbor,  *88,  572;  '89,  719.  . 
Projects* 

By  Col.  Newton,  1881,  for  excavation  of  a  cliannel  100  feet  wide  and  8  feet  deep  at 
mean  low  water  aroni^  south  end  of  (ilen  iHliind ;  al8o  formation  of  approaches 
to  Glen  Island  and  Flat  Island  by  removal  of  *^  Coming  Kock''  to  12  feet  and 
Rook  " C "  to  a  depth  of  9  feet  low  water, and  the removalof  part  of  a  reef  at 
the  entrance  to  the  dredged  channel ;  estimated  cost,  $40,825,  '81, 645 :  '86, 654 ; 
'87.  626. 


BTEHrTOWIV  CREEK,  IV.  T.— Improvemkmt  of. 
(Continued  from  Vol.  II,  p.  356.) 

Appropriations. 

!8S0-.'87 $82,500 

1888 25,000,  '88,  609. 

1890 a5,000,  '90,  723. 

1892 35,000,  '92,813. 

Total 177,500 

List  of  appropriations,  '88,  609. 
Contracts. 

1889.  J.  A.  Simmons,  for  dredging,  at  18^  cents  per  cubic  yard,  '89,  779. 

1890.  Atlantic  Dredging  Company,  for  dredging,  at  26  and  40  cents  per  cubic  yard, 
'91,  910. 

Enirlneers. 
Chief  of  Engineers. 

Reports,  '88,  61;  '89,  76;  '90,  68;  '91,  87;  '92,  91. 
Engineers  in  Charge. 

Lieut.  Col.  W.  W.  McFarland,  1885-'89.     Report,  '88,  606. 

Lieut.  Col,  G.L.  Gillespie,  1889-'— .    Reports, '89, 777 ;  '90,720;  '91,906;  '92,810. 
Operations. 
1887-'88.  50,248  cubic  yards  material  dredged,  '88,  608. 
1888-'89.  7,738  cubic  yards  material  dredged,  '89,  779. 
1889-'90.  83,&50  cubic  yards  material  dredged,  '90,  722. 
1890-'91.  78,520  cubic  yards  material  dredged,  '92,  900. 
1891-'92.  15,648  cubic  yards  material  dredged,  '92,  81i. 
Physical  Characteristics. 

Description  of  the  creek,  '88,  606. 
Projects. 
By  Col.  Newton,  1880,  for  improvement  of  the  creek  by  deepening  the  channel 
ftom  18  to  21  feet  low  water  and  200  feet  wide  from  mouth  to  Vernon  Avenue; 
estimated  cost,  $44,050,  '80,  511;  '81,  636;  '82,  662;  '86,  96. 
By  Lieut.  Col.  Gillespie,  1884,  for  improvement  of  creek  from  Vernon  Avenue 
Bridge  to  head  of  navigation  by  excavation  of  a  channel  from  125  to  150  feet 
wide,  and  with  a  depth  of  18  feet  to  the  Central  Oil  Works,  15  feet  to  Queens 
County  Oil  Works,  12  feet  to  Nichol's  Chemical  Works,  and  10  feet  thence  to 
the  head  of  navigation;  estimated  cost, $255,569,  '84,  766;  '86,  718;  '87,  699; 
'92,  810. 


BTEW  YORK  IIARBOR.—Improvino  Gedneys  and  main  ship  channels. 

(Continued  from  Vol.  II,  p.  357.) 

Appropriations. 

1884-'87 $950,000 

1888 380, 000, '88,  623. 

1889 *94,()70 

laon                              5  160, 000. '90,  739. 

■^°*^ I  *3:^,()00 

1891 -33,000 

,000                              i  170, 000, '92,  832. 

^^^'^ \  *33,000 

Total 1,853,070 

List  of  appropriations,  '88,  622. 

*  Preventing  obetraotions  through  illegal  dumping. 

8648 20 
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NJEUr  VOICK  HARBOR— Contiuued. 

Commerce. 

Draft  of  vessels  using  the  channel,  *88,  619.  Gross  export  and  import  of  T^er: 
York  City/90,  732.  List  of  transatlantic  steamships  plying  between  New 
York  City  and  foreign  port*,  giving  tonnage,  diniensious/iind  draft  for  1885, 
and  from  April,  1W9,  to  April,  18tK),  '90,  742.         . 

Report  upon  height  of  masts  of  vessels  of  the  largest  class  which  enter  the  port 
of  New  York,  '90,  749. 

List  of  sailing  vessels  over  8(X)  tons  which  entered  and  cleared  at  the  castom- 
house,  port  of  New  York,  January,  1890,  '90,  752. 

Imports  and  exports  of  New  York  Harbor  for  1891,  '91,  930;  for  1892,  '92,  832. 

Contracts. 

1889.  Brainard  Dredging  Compsuiy,  for  dredging,  at  1&|  cents  per  cubic  yard,  '91, 
925.     Contract  annulled,  91,  926. 

1890.  .Joseph  Edwards  Dredging  Company,  for  dredging,  at  23^  cents  per  cubic 
yard,  '91,  925.  Joseph  Edwards  Dredgine  Company,  for  dredging,  at  22.6 
cents  per  cubic  yard,  '91,  926.  J.  S.  Howell,  for  broken  stone,  at  90  cents  per 
ton,  '91,  927. 

1891.  Joseph  Edwards  Dredging  Company,  for  dredging,  at  23,9  cents  per  cubic 
yard,  '91,  926.    J.  Satterlee,  for  broken  stone,  at  79  cents  per  ton,  '91,  927. 

JBiiirincers. 

CllJKK   OF  KxrUNKKKB. 

Reports,  '88,  63;  '89,  90,  3C8;  '90,  71,  332;  '91,  90,  424;  '92,  95,  398. 
Board  of  Enoi.nkkrs. 

Convened  at  New  York  City,  March  26  and  June  4, 1889,  by  S.  O.  No.  49,  to  estab- 
lish h.i<rl>or  lines  («)  on  East  Kiver  between  Fiity-uiiith  and  Sixty-fourth 
streets,  New  York  Citv;  (6)  for  the  norili  and  east  slioroo  of  Statcn  Island 
from  New  Brighton  to  Fort  Wadsworth.  Report,  '89,  »07,80f).  (Cols.  Abbot 
and  Comstock  and  Lieut.  Cols.  Houston  and  Gillespie.) 

Convened  at  New  York  City,  December  18, 1889,  by  8.  O.  No.  11,  to  examine  and 
report'Upon  the  establishment  of  harbor  lines  in  Now  York  Harbor  and  adja- 
cent waters.  Reports,  '90,  786;  '92,  849.  (Cols.  Abbot,  Craighill,  Comstock, 
and  Houston,  and  Lieut.  Col.  Gillespie.) 

Convened  at  Yew  York  City,  September  17,  1890,  by  8.  O.  No.  49,  to  establish 
harbor  lines  in  New  York  Harbor  and  its  adjacent  waters.  Harbor  lines  as 
established  for  east  side  of  Manhattan  Island.  '91,  958;  Raritan  River,  '91, 
960;  Newtown  Creek,  '91,  961;  Ea«t  River,  '91,  963;  Jerstw  Flats,  '91,  965. 
Modification  of  pier  and  bulkhead  lines  on  north  shore  of  Staten  Island,  '91, 
973.  (Cols.  Abbot,  Craighill,  Comstock,  Houston,  and  Lieut.  Col.  Gillespie.) 
Enginkeks  in  Charge. 

Lieut.  Col.  W.  McFarland,  1885-^89.     Report,  '88,  617. 

Lieut.  Col.  G.  L.  Gillespie,  1889-'—.  Reports,  '89,  788:  '90,  732,786:  '91,  922; 
»M,  824. 

E.efffslatlon. 

An  act  to  prevent  deposits  within  New  York  Harbor  and  adjacent  waters,  '88, 623. 
Operations. 

•   1887-'88.  580,405  cubic  yards  material  dredged  from  the  bars,  '88,  619. 
1888-^89.  1,394,777  cubic  yards  material  dredged,  '89,  792. 
1889-'90.  1,318,178  cubic  yards  material  dredged,  '90,  739. 
1890-'91.  1,008,097  cubic  yards  material  dredged,  '91,  928. 

1891-'92.  213,268  cubic  yards  material  dredged;  3,110  tons  stone  placed  in  seawall 
on  north  shore  of  8andy  Hook,  '92,  829,  831. 

Physical  Characteristics. 

Description  of  the  harbor,  '88,  617. 

Projects. 

By  Lieut.  Col.  Gillespie,  1884,  for  the  formation,  by  dredging,  of  a  channel  through 
the  shoal  in  the  west  end  of  Gedneys  Channel  4,000  feet  long,  1,000  feet  wide, 
and  30  feet  deep  at  mean  low  water,  extending  from  deep  water  below  the 
** Narrows*'  through  the  main  ship  channel  and  Gedneys  Channel  to  deep 
water  outside  the  bar,  '85,  777.  Recommended  for  approval  by  Hoard  after 
reducing  proposed  depth  of  channel  to  28  feet,  '85.  773,  778;  '86,  730. 

Approved  by  Secretary  of  War,  '85,  774.  Successful  results  from  dredged  chan- 
nel, '87,  63,  720. 

The  acfc  of  August  5, 1886,  provides  for  the  formation  of  channels  30  feet  deep  at 
mean  low  water,  '87, 6.3, 718. 

The  Board  of  Engineers  of  1886  recommended  that  the  appropriation  of  $750,000 
made  in  1886  be  applied  wholly  in  Gedntfys  and  the  main  ship  okannels,  '87. 
720,733, 


RIVERS   AND    HARBORS.  307 

NEW  VORIi  HABBOB— Continued. 

Projeets — Continuoil. 
Tlie  inodiHed  project  of  Liout.  Col.  Gillespie  involved  the  removal  of  4,300,000 
riibic  yards  of  uiateriul,  at  an  estimated  cost  of  $1,490,000,  '88,  618;  '91,  925. 

Surveys* 

Maps. 
'92,  Atlas,  4. 


IVEW  ¥OBK  HABBOB.— Ska  walls  on  Governors  Island. 


Appropriatioii»« 

18S8 $50.  (KX), '90,  H83. 

1890 50,000, '91,  526. 


Total 100,000 

Contracts* 

1889.  F.  If.  Smith,  for  sea-wall  conHtriiction,  concrete  fonndation,  at  $14.70  per 
cubic  ysird;  masonry  wall,  at  $15  per  cnbic  yard,  '90,  384.  M.  Donnelly,  for 
filling,  at  22^  cents  per  cnbic  yard,  '90,  384. 

1890.  Brenchand,  I'eiiuell  «&  Co.,  for  sea-wall  constrnction,  at  a  total  of  $52,160, 
'91,  527. 

1892.  M.  Flaherty,  for  sea-wall  construction,  at  $23.38  per  linear  foot,  '92,  463. 

Cniciiieers* 

Chief  of  EN(aNRKK8. 

Reports, '91,  9;  '92,  12. 
EniiInkkk  in  Charur. 

Col.  1).  C.  Houston,  1889-'—.    Reports..  '90,  383;  '91,  524;  '92,  461. 

Operations. 

1889-MK).  319  cubic  yards  concrete  foundation  and  1,145  cubic  yards  of  masonry 
wall  laid;'  21,447  cubic  yards  of  embankment  completed,  '90,  384. 

1890-'91.  1,153  cubic  yards  of  filling  delivered  in  the  work;  144  cubic  yards  of  con- 
crete foundation  put  in  sea  wall,  '91,  526. 

1891-92.  510  cubic  yards  of  concrete  and  1,345  linear  feet  of  masonry  wall  laid, 
'92,  462. 


IVJB W  VOBK  HABBOB*— Sea  waix  and  embankment  at  Davids  Island. 

Appropriations* 

1888 $47,000, '90,  382. 

Contracts* 

1889.  J.  Sheehan,  for  riprap  sea-wall  construction,  at  $1.50  per  ton,  $7  per  linear 
foot  for  capping,  and  tilling  at  40  cents  per  cubic  yard,  '90,  383. 

Engrineers* 

Chief  of  Knginkers. 

Reports, '91,  9;  '92,  12. 
Enginkbr  in  Charge. 

Col.  D.  C.  Houston,  1889-'—.    Reports.  '90,  382;  '91,  521 ;  '92,  457. 

Operations* 

1889-'90.  5,022  tons  of  riprap  ]>la('ed  in  completitm  of  sea  wall,  and  capping  laid; 

27,()56  (Mibic  yards  material  placed  in  embankment,  '90,  382. 
1890-'91.  3,555  cubic  yards  tilling  delivered  in  embankment,  '91,  522. 
1891-'92.  No  operations,  '92,  458. 

Projects* 

By  Col.  Houston,  1892,  for  protection  of  Davids  Island  by  construction  of  a  sea 
wall  1,100  feet  in  length  on  the  west  side,  ami  one  500  feet  in  length  on  the 
north  side,  at  an  estimated  cost  of  $44,000,  '92,  460, 461. 

Surveys* 

Survey  of  Davids  Island,  New  York  Harbor,  for  sea  wall  on  the  west  side  and  at 
other  points.    Made^  1891,  under  direction  of  Col.  Houston,  '91,  523;  '92,  459. 
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NIAGARA  FALLS,  IV.  IT.— Examination  of  waterway  abound. 

Engineers. 

CiiiKF  OF  Engineers. 

Report,  '89,  337. 
Engineer  in  Charge. 
Cttpt.  C.  F.  Palfrey,  1888-'89.     Report,  '89,  2434. 
Plans. 
By  Capt.  Palfrey,  188U,  for  a  wati^rway  around  Niagara  Falls  of  capacity  and 
facilitieB  Riifiicient  to  float  morrlinnt  Hhipn  and  ships  of  war  of  modern  bnild 
drawing  20  feet  of  water,  the  waterway  to  commence  in  a  navigable  part  of 
Niagara  River,  at  or  near  Toiiawauda,  and  to  end  in  the  navigable  waters  of 
said  river  below  the  falln.     The  est i mated  cost  of  Route  No.  4,  known  as  the 
Wilson  or  Twelve  Mile  Creek  line,  with  18  lifts,  would  be,  if  single  locks, 
$24,201,550;  if  double  looks,  $29,317,900.     The  estimated  cost  of  Route  No.  5, 
known  as  the  Olcott  or  Eighteen  Mile  Creek  route,  with  18  lifts,  would  be 
$23,617,900,  '89,  338,  2436. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Palfrey,  '89,  2434. 


NIAGARA   RIVER,   N.   Y.,  from   Tonawanda   to   Port  Bay.— 

Survey  of. 

A  ppropriatlons. 

1S92 $20,000 

Cngrincers. 

Chief  of  Engineers. 

Report,  '92,  357. 
Engineer  in  Charge. 

Maj.  Amos  Stickuey,  1891.     Report,  '92,  2539,  2541. 
Aksi.stant. 
E.  Siegosmund.     Report,  '92,  2545. 
Physical  CharacrteristicH. 

Description  of  the  locality,  '92,  2542. 
Plans. 
By  Maj.  Stickney,  1891,  for  formation  of  a  channel  300  feet  wide  from  Tonawanda 
down  to  Connors  Island,  2()0  feet  wide  from  Connors  Island  to  Grass  Island, 
and  increasing  from  200  to  400  ftjet  width  from  Grass  Island  to  Port  Day;  also 
for  the  construction  of  an  embankment  from  rock  excavated  from  the  channel, 
extending  from  Connors  Island  to  Port  Day  so  as  to  inclose  the  lower  end  of 
the  channel ;  estimated  cost,  -^257,829,  '92,  2544. 
Surveys. 
Ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of  Maj.  Stick- 
ney, '92,  2M1. 


NOinilVI  CREEK,  VA.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  360.) 
Appropriations. 

1S73-'X2 $32,500 

1888 5, 000, '88,  817. 

1890 5,000, '90,  1064. 

1892 10, 000, '92,  1048. 

Total 52.500 

List  of  appropriations,  '88,  817. 
Commerce, 

Industries  affected  by  improvement,  '88,  817. 
C^  AH  tr^LCt^ 

'  1888.  C.  W.'Ridlcy,  for  dredging,  at  25  cents  i)er  cubic  yard,  »89,  1003. 
1891.  P.  L.  Somers,  for  dredging,  at  26k  cents  per  cubic  yard,  '91,  1260. 
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NOmiNI  CREEK,  VA.— Continued. 

Enij^ineers. 

CiiiKF  OK  Engineers. 

Reports, '88,  109;  '89,  126;  '90, 113;  '91,  140;  '92,  141. 
Engineers  in  Charge. 
S.  T.Abert,  U.  S.  agent,  1874-^92.     Reports,  '88,  816;  '89,  1003;  '90,  1063;  '91, 

1259. 
Maj .  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1047. 
Operations. 

1887-88.  iNo  operations  for  lack  of  funds,  '88,  817. 

1888-'89.  12,738  ciihio  yards  material  dredged,  '89,  1003. 

1889-'90.  No  operations  for  lack  of  funds,  '90,  1063. 

1890-'91.  10,927  cubic  yards  material  dredged;  406  cubic  yards  riprap  used  in  dike 

construction,  '91, 1260,  1261. 
189l-'92.  No  operatious,  '92, 1048. 
Projects* 
The  original  project,  a<lopted  in  1873,  provided  for  dredging  a  channel  through  the 
bar  100  feet  wide  and  9  feet  deep  at  low  tide,  at  an  estimated  cost  of  $20,000, 
'73,  75,  774. 
The  projt^ct  was  amended  in  1879  by  increasing  the  width  to  150  feet,  '79,  606. 
In  1885  the  project  was  again  modified  so  as  to  provide  for  a  channel  200  feet 
wide  and  9  feet  deep,  and  also  for  dredging  a  training  channel  and  the  con- 
struction of  training  dikes;  total  estimated  cost  of  auit^ndeil  project,  $62,500. 
In  1888,  owing  to  deterioration  during  the  suspension  of  work  from  1883  to  1889, 
this  estimate  was  increased  to  $72,500,  '91,  1260;  '92,  1047. 
Surveys. 
Maps. 
•89,  1004. 


IVORFOIiK    HARBOR,   VA.,    ancl    the    approaches    thereto.— 

Impkovkmknt  of. 

(Continued  from  Vol.  II,  p.  361.) 

Appropriations. 

1W7A  ^»7  JHarbor $435,000 

le /D-  « /  ^  Approach 187, 500 

^^^Uppioach 10,000^  ^®'  '66,768. 

1890.  Harbor 150. 000,  '90,  1022. 

1892.  Harbor 150, 000, '92,  1086. 

Total 982,500 

List  of  appropriations,  '92,  1086. 
Contracts. 

1888.  Morris  &  Cumings,  for  dredging,  at  13  cents  per  cubic  yard,  '89,  946.    P.  S. 
Ross,  for  dredging,  at  12^  cents  per  cubic  yard,  '89,  949. 

1891.  National  Dredging  Company,  for  dredging,  at  10.7  cents  per  cubic  yard,  *91, 
1292. 

Eiigrliieers. 
Chikk  of  Kngineerh. 

Reports,  '88,  98, 99;  '89, 115, 116, 366;  '90, 104, 105, 333;  '91, 146, 147;  '92, 147, 149. 
Board  of  Enoinkkrs. 
Convened  at  Baltimore,  March  26, 1889,  by  S.  O.  No.  13,  to  establish  harbor  lines 
in  Norfolk  and  Portsmouth  harbors.     Reports,  '89, 979 ;  '90, 1030.     (Col.  Craig- 
hill,  Lieut.  Col.  Hains,  and  Lieut.  Fiebeger.) 
Engineers  in  Charcje. 
Col.  W.  P.  Craigliill,  1888-'89.     Report,  '88,  766,  767. 
Capt.G. .J. Fiebeger,  1889-'^.    Reports,  '89,  945,  949;  '90,  1021,  1023;  '91, 1291, 

1295, 1296. 
Lieut.  E.  Burr,  1892-'—.    Report,  '92,  1085,  1089. 
Operations. 
1887-'88.  No  operations,  '88,  766, 767. 
1888-'89.  360,957  cubic  yards  material  dredged  in  harbor,  and  796,955  cubic  yard» 

material  dredged  from  approach,  '89,  946,  949. 
1889-'90.  20,000  cui)ic  yards  material  dredged  from  approach,  '90,  1023. 
1890-'91.  273,032  cubic  yards  material  dredged  from  the  bar  at  Sewells  Point,  '91, 

1292. 
1891-^92.'  991,704  cubic  yards  material  dredged,  '92,  1086. 
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NORFOLK  IIARBOR9  TA.9  and   the   approaches  thereto-- 

Continued. 

Projects. 

By  United  States  Advisory  Board,  1878,  for  excavation  of  a  channel  25  feet  deep 
at  mean  low  water  and  500  feet  wide  from  the  deep  water  of  Hampton  Roads 
to  Norfolk  Harbor,  and  to  the  Gosport  Navy- Yard  above  on  the  Southern 
Branch  of  the  Elizabeth  River;  also  for  improvement  of  the  harbor  proper  by 
dredging  at  mouth  of  Eastern  Branch,  and  by  dredging  off  the  fore  slopes 
of  Porramouth  and  Berkeley  flats ;  estimated  cost,  $378.000, '78,  73,518;  '79, 
673;  '80,  815. 

From  1876  to  1884,  inclusive,  $225,000  was  appropriated  for  tnis  work. 

The  revised  project  of  1885  provided  for  a  channel  25  feet  deep  at  low  water  and 
500  feet  wide  by  dredging  from  deep  water  at  Hampton  Roads  to  Norfolk  and 
the  navy-yard  on  the  Southern  Branch ;  also  a  channel  on  the  Eastern  Branch 
22  feet  deep  and  300  feet  wide  sit  the  Norfolk  and  Western  Railroad  IMdge, 
increasing  to  700  feet  at  its  mouth;  a  bulkhead  3,000  feet  in  length,  bounding 
Berkeley  Flats,  to  be  built  to  receive  the  dredged  material  and  maintain  the 
dredged  channel ;  estimated  cost,  $507,744,  '85, 155, 1016.  Increased  in  1889  by 
$50,000,  '89,  116. 

By  Capt.  Hinman,  1885,  for  improvement  of  approach  to  Norfolk  Harbor  and 
United  States  navy-yard,  by  advancing  port  wardens*  line  from  Point  Norfolk 
to  Lamberts  Point,  to  12-foot  curve  by  constructing  4.000  linear  feet  of  diking, 
and  dredging  ch<anuel  to  25  feet  mean  low  water;  estimated  cost,  $255.(X)0,  '85, 
1026. 

The  Board  of  Engineers  of  1887-  considered  that  the  Pinners  Point  Dike  should 
not  be  built  until  the  port  wardens*  line  from  Lamberts  Point  becomes  an 
actuality,  '87,  974. 

In  1890  Lieut.  Fiebeger  reported  that  a  channel  of  the  desired  width  and  depth 
having  been  secnrod  through  the  Norfolk  approach,  the  construction  of  the 
dike  was  unnecessarv  and  no  further  appropriations  were  needed  for  this  part 
of  the  harbor,  '90,  1023. 
Surveys. 

Maps. 

•89,  946;  '91,  1297. 


IVORFOL.K    TO    AL.BE]fiARLi:    SOUND,    TA.    AIVB  N.   €.— (See 

CUIIRITUCK    !S0UNI>  AND   NORTII   RiViSR   BaR,  N.  C.) 


NORTH  EAST  RIVER,  ]fID.— Improvement  op. 

(Continued  from  Vol.  II,  p.  363.) 

Appropriations. 

1872-'87  . . . /. $15,500 

1890 2,5(K1, '91,  1183. 

1892 2, 640, '92, 1M37. 

Total 20,&10 


»• 


1891.  i\  T.  Oalor,  for  dredging,  at  13 J  cents  per  cubic  yard,  '91,  1183. 
En6:iiu*c*rft. 

ClIlEK   OF    ENGINKKRS. 

Reports.  '89,  112;  '90,  102;  '91.  124;  '92,  124. 

KNiilNEER  IN   CiIAHCK. 

W.  F.  Smith,  U.  S.  agent,  1888-'—.     Reports,  '90,  951 ;  '91,  1182;  '92,  967. 
Assistant. 

A.  Stierle.     Report,  '90,  951. 
Operations. 

1890-'91.  16,000  cubic  yards  material  dredged,  '91,  1183. 
l891-'92.  No  oi)erations,  '92,  lHi7. 
PHysilral  €ltarnc*t<^risfi«*$i. 
Description  of  the  locality,  '90,  952. 
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NORTH   EAST  R1V£H,  IflD.— Continned. 

Projects. 

Bj  W.  F.  Smith,  1889,  for  excavation  of  a  ohannel  75  feet  wide  and  6  feot  deep  at 
mean  low  water  across  the  bar  at  the  mouth  of  Stony  Run ;  thence  to  the  head 
of  navijratiou  a  channel  60  feet  wide  and  6  feet  deep;  estimated  cost, $5,140, 
•90,  953. 
Surveys. 

Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Mr.  W.  F.  Smith, 
•90,  953. 


NORTH  EAST  R1V£R,  CAPE  FCARt  N.  C— Subvey  of. 

Appropriations. 

1890 $5, 000, '91,  1385. 

1892 5, 000, '92,  1153. 

Total 10,000 

Eiiiriiieer.**. 

CllIKF  OF   EXdIXICERS. 

Reports, '89,  149;  '90,  133;  '91,  164;  '92,  164. 

EnOINKERS  in   CllARGK. 

Capt.  \V.  H.  Bixby,  1888-'92.     Reports,  '90.  1181;  '91,  1383. 
Maj.  W.  S.  Stanton,  1892-'—.     Report,  '92,  1152. 
Assistant. 
C.  Humphreys.    Report, '91,  1385. 
Operations.*^ 
1890-'91.  528  snng8  <and  stumps  and  90  cords  of  small  snags  removed  from  the 
cbaiino],  and  216  trees  and  145  cords  of  brush  cleared  from  the  banks,  '91, 1386. 
'1891-'92.  33  Hua^s  and  1  steamboat  wreck  remoA'cd  from  the  channel,  '92,  1153. 
Piiysical  €3liaracteri<i»ticf». 

Description  of  the  locality,  '90,  1182. 
ProJe€!ts. 
By  Capt.  Bixby,  1889,  for  improvement  from  Wilmington  up  to  Komegays  Bridge 
bv  removal  of  snags,  logs,  and  similar  obstructions;  estimated  cost,  $30,000, 
'91,  1384. 
Surveys. 
Ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of  Capt.  Bixby, 

'90,  1181. 
Maps. 
'92,  Atlas,  32,  33,  34,  35,  36. 


NORTH    RITER,  IflA^^S.,  from  Beverly  Bridi^e   to   the    North 

Street  Bridg^e.— Examination  of. 

Enifliieers. 

Chikk  of  Enginkkks. 

Report,  '91,  46. 
EmuNKKR  en  Ciiakgr. 
Uent.  Col.  S.  M.  Mansfield,  1890.     Report,  '91,  669, 670. 
Piiysicai  €  liar  act  eristics. 

Desiriptlou  of  the  locality,  '91,  669, 670. 
Plans. 
In  1890  l^ieut.  Ctd.  Mansfield  did  not  consider  the  river  worthy  of  improvement, 
'91,  669, 671. 
Suri'eys. 
Examination  made,  1890,  under  direction  of  Lieut.  Col.  Mansfield,  '91,  669, 670. 


NORTH  RIVER,  TTASH.— Survey  of. 

Ensriiieers. 

Chikf  of  P^nginekrs. 
Report,  '91,  409. 

Exr.INKKR  IN  CllAKOK. 

Capt.  T.  W.  Symons,  1890.    Report,  '91,  3263, 3264. 
Assistant. 
A.  J .  McMillan.    Report,  '91,  3266. 
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UrORTH  RIV£B,  ITASH.-Continaed. 

Plans. 

In  1891  Capt.  Symons  did  not  consider  the  locality  worthy  of  improTement,  '91, 
3265. 
Surveys* 
Ordered  by  net  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt.  Symons, 

•91,  3265. 
Maps. 
'91,  3265. 


NORTH  FORKED  DEER  RIVER,  TENN.— (See  Drrr  Rivbr,  North 

AND  South  Forks  of.) 


NORTH  I.AIVDIIVO  RIVER,  VA.  AND  N.  €•— Improvkmknt  of. 

(Continued  from  Vol.  II,  p.  363.) 

Appropriations. 

1879-'«2 $55,500 

Engrineers. 

Chief  of  Enuinkrrh. 

Report8,  '90,  107;   91,  151;  '92,  153. 
Engineers  in  Chaugk. 
Col.  W.  P.  CraiKhill,  1888-'90.    Report,  '88,  770. 
Lieut.  G.  J.  Fiebeffer,  1890-'92.     Reports,  '90,  1027;  '91,  1304.  • 
Lieut.  E.  Burr,  1892-'—.    Report,  '92,  1096. 
Operations. 
1887-^88.  No  operations,  '88,  770. 

1889-'90.  732  lo^  and  stumps  cleared  from  the  river  by  hired  labor,  '90,  1027. 
1890-'92.  No  operations,  '91,  1304,  '92j  1096. 
Projects. 
By  Capt.  Phillips,  1879,  for  the  formation  of  a  channel  80  feet  wide  at,  and  9  feet 
deep  above,  ordinary  stage  of  water  for  its  entire  length  of  17  miles  by 
straighteiiiug  upper  river  at  abrupt  bends  by  dredging  and  by  removal  of 
stumps,  snags,  and  similar  obstructions;   estimated  cost,  $88,000,  '79,  691, 
'80,  824.    Not  considered  susceptible  of  permanent  improvement,  '86,  153. 


NORTH  PA1.01JSE  RIVER,  IV ASH.— Examination  of. 

Engpineers. 

Chief  of  Engineers. 

Report,  '89,  364. 
Engineer  in  Charge. 
Maj.  W.  A.  Jones,  1888.    Report,  '89,  2592. 
Plans. 

In  1888  Maj.  Jones  did  not  consider  the  river  worthy  of  improvement,  '89,  2592. 
Survey^s. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of  Maj. 
Jones,  '89,  2592. 


NORTH  RIVER,  N.  T.— (See  Hudson  Rivkr.) 


NORTHIVEST  RIVER,  N.  €.— Examination  of. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '91,  153. 
Engineer  in  Charge. 

Capt.  G.  J.  Fiebeger,  1891.     Report,  '91, 1321. 
Assistant. 

J.P.White.    Report, '91,  1323. 
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IirORTHl¥EST  ItlTER,  IV.  C— Continned. 

Pliysieal  Characterif^tics. 

DeAcription  of  the  local! ty,  '91,  13^3. 
Plans. 
In  1891  Capt.  Fiebeger  did  not  consider  the  locality  worthy  of  improvement,  '91, 
1322. 
Surveys'. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891.  under  direction  of 

Capt.  Fiebeger,  '91,  1321. 
Maps. 
'91, 1322. 


NORWAI^K  HARBOR,  CONlV.~-lMPRoyEMENT  OF. 

(Continued  from  Vol.  II,  p.  365.) 

Appropriations. 

l829-'87 $76,080 

1888 *28,000,  '88,  564. 

1890 4, 000, '90,  645. 

Total 108,080 

List  of  appropriations,  '88,  564. 
Contracts. 

1889.  A.  J.  Beardsley  <&  Son,  for  dredging,  at  11  cents  and  15  cents  per  cnbic  yard, 

•89,  708. 
1891.  G.  B.  Beardsley,  for  dredging,  at  14.6  cents  per  cnbic  yard^  '91^  787. 
Eng^ineers. 
CniKF  OF  Engineers. 

Reports, '88,  51;  '89,  64;  '90,  57;  '91,  71;  '92,  75. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  562;  '89,  705;  '90,  643;  '91,  786;  '92, 
692. 
Operations. 
1887-'88.  No  operations,  '88,  563. 

1888-'39.  122,332  cubic  yards  material  dredged  from  the  channel,  '89,  706. 
1889-'90.  95,591  cubic  yards  material  dredged,  '90,  644. 
1890-'91.  No  operations,  '91,  787. 
1891-'92.  28,000  cubic  yards  material  dredged,  '92, 693. 
Piiysical  €iiaracteristics. 

Description  of  the  harbor,  '88,  562. 
Projects. 
The  project  of  1872  proposed  the  formation  of  a  channel,  by  dredging,  100  feet  wide 
and  6  feet  deep  from  the  month  of  the  river  to  the  Stone  Bridge  in  Norwalk, 
at  an  estimated  cost  of  $34,000,  '72,  902. 
In  1881  the  project  was  modified  to  admit  of  a  depth  of  8  feet  below  South  Nor- 
walk, '81,  609.    From  1872  to  1886,  inclusive,  $76,0<)0  was  appropriated,  when, 
in  1886,  it  was  estimated  that  $7,000  would  be  required  to  complete  project, 
'86,  650. 
By  Col.  Houston,  1888,  for  dredging  the  lower  channel  up  to  Wilsons  Point  to  15 
feet  depth  and  300  feet  width ;  estimated  cost,  $52,1HX),  '89,  64, 707.    In  con- 
sequence of  the  large  amount  of  dredging  done  by  private  and  corporate 
enterprise  the  cost  of  this  project  was  reduced  to  an  estimate  of  $4,000  for 
completion  in  1889,  '89,  707. 
Surveys. 
Maps. 
'89,  708. 


NOTTOlFAir  RIVER,  V A. —Improvement  op. 
(Continued  from  Vol.  II,  p.  365.) 


A  ppropriations. 

1880-'81 $7,000 

Engrineers. 

Chief  of  Enginekrs. 
Reports, '88,  103;  '91,  153. 


*PaTt  of  an  appropriation  of  $28,U0U,  of  wliich  |25,006  was  required  to  be  expended  at  Wilsons 
Point,  '92,  8W. 
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!liOTT01¥Ar  RIVER,  VA.— Continued. 
Enurineers— Continued. 

ENGINKURS  in  ClIAIUiK. 

Col.  W.  P.  Craiffhill.  1888-'91.     Report,  '08,  773. 
Capt.  G.  J.  Fieberrer,  1891-'—.    Kc])()rt,  '91,  1315. 
Capt. C. B. Phillips,  1891-'—.     Kcport,  '91,  1318. 
Assistant 
w!  G.  Williauwon.    Report,  '91,  1319. 

Operations. 

1887-'88.  No  operations  since  1882,  '88,  773. 

Plans. 

By  Capt.  Fiebeger,  1890,  for  improvement  of  the  river  between  Conrtlnncl  and  its 
mouth  by  removal  of  obHtrnctious  and  dredging,  ^ivin>;  a  channel  from  7  to 

8  feet  deop  for  a  distance  of  15  milefl  from  its  mouth,  and  above  that  point  a 
channel  2  to  3  feet  deep  at  its  lowest  Htaj^^e  for  a  distance  of  50  miles  from  its 
mouth;  estimated  cost,  $9,000,  '91,  1316. 

Projects. 

By  Capt.  Phillips,  1878,  for  the  formation  of  a  channel  not  less  than  60  feet  wide  and 

9  feet  deep  from  tlie  month  to  railroad  bridge,  and  thence  to  Peters  Bridge,  50 
miles  above  the  mouth,  2  feet  deep  by  the  removal  of  logs,  snags,  and  sunken 
vessels;  estimated  cost,  $9,000,  '79,  720, 722;  '80,  823. 

In  1887  Capt.  Hinman  considered  that  there  was  no  demand  for  the  comidetion  of 
the  project,  '87,  988. 

Snrvej^s. 

Exaniiiiatiou  from  the  mouth  to  Courtland  ordered  by  act  of  September  19, 1890. 
Made,  1890,  under  direction  of  Capt.  Fiebeger,  '91,  1316. 


NOXUBEE   RIVER,  HUNS.— Improvement  or. 

(Continued  from  Vol.  U,  p.  366.) 
Appropriations. 

18X0-87 $-15,000 

1888 5,0(M),'88,  1210. 

18JK) ;;,()()(), '90,  1705. 

1892 3,000, '92,  1453. 

Total 56,000 

List  of  appropriations,  '88,  1209. 

Commerce. 

Reduction  in  freight  charges  estimated  to  follow  improvement  of  the  river,  '88, 
1210. 

Engrineers. 

CiiiKK  OF  Enoinkeiis. 

Keports,'88,  IV^i;  '89,  190;  '90,  171;  '91,217;  '92,  210. 
Engineer  in  Chaiuje. 
Maj.  A.N.  Damrcll,  1879-'— .     Reports, '88,  1208;  '89.  1441;  '90,  1704;  '91,  1787; 
•92,  1452. 
Operations. 
1887-'88.  4,108  logs,  trees,  and  stumps  removed  from  the  channel,  and  4,300  trees  cut 

from  the  banks,  clearing  35  miles  of  river,  '88,  1209. 
1888-'89.  4,280  Hiiags  juhI  logs  removed  from  the  channel ;  1,171  trees  and  logs  cleared 

from  the  banks,  '89,  14-12. 
1889-'90.  2,019  snau^s  and  logK  removed  from  the  channel ;  456  trees  and  logs  removed 

from  the  banks,  '90,  1705. 
l890-'92.  No  operations;  project  completed, '91,  1788;  '92,  1452. 
Plans. 
In  1887  Maj.  Damrcll  did  not  consider  the  river  worthy  of  improvement  by  locks 
and  dams,  '87,  i:W3. 
Projects. 
by  Maj.  Damrell,  1880,  for  improveiiieut  of  the  river  from  Macon  to  Ms  moutli,  a 
distance  of  69  miles,  by  removal  of  snsigs,  h»gs,  trees,  and  similar  obstructions 
to  navigation;  estimatetl  cost.  ^(;5.215. '80,  lOiKJ;  '87,  i:{29.  i:U3. 
Project  com])leted  in  181K)  at  a  cost  nl"  ;f5;i.()(H).  '90,  1705.     Estimated  annual  cost  of 
maintenance  of  improvement,  .f;>,lK.H.S  '91,  1787. 
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OAKIiAND  HARBOR,  CAI^.— Improvement  of. 

(Continued  from  Vol.  II,  p.  367.) 

ApproprHitioii«« 

1874-^7 $034,600 

18S8 350,000,  '88.  2107. 

1890 250,000,  '90,  2889. 

1892 150,000,  '92,2619. 

Total 1,684,600 

List  of  appropriations,  '92,  2618. 
Commerce. 

Anuunl  commerce  passing  through  the  jottios  from  1874  to  1891,  *92,  2619. 
Contracts. 

1888.  San  Francisco  Bridge  Company,  furnishing  stone,  at  $1.48  per  ton,  and  lay- 
ing np  stone  masonry,  at  10  cents  per  square  foot,  '90,  2471. 

1888.  San  Francisco  Bridge  Company,  for  dredging  tidal  basin,  at  14.7  cents,  and 
tidal  cnnal,  at  19.7  cents  per  cubic  yard,  '90,  2471. 

1891.  Pacific  Coast  Dredging  and  Rcclamntion  C:»mpany,  for  dredging,  at  14|  cents 
per  cubic  yard,  '91,  2946.  A.  Bosch ke,  for  dredging,  at  9f  cents  per  cubic 
yard,  '91,  2946.  C».  Stone,  for  stone,  at  $1..'*2  per  tim,  and  dry  nnisonry,  at  11^ 
cents  per  square  fooi,  '91,  2916.  Ransomc  &  Cushing,  for  coucretc  bridge  pier 
construction,  at  $4.90  per  cubic  yard  for  concrete  and  $1.70  per  cubic  yard  for 
excavation, '91,  2946.  King  Iron  Bridge  and  Manufacturing  Company,  for 
steel  highway  drawbridge  construction,  at  $31,260, '91,  2947."  San  Francisco 
Bridge  Company,  for  dredging,  at  31f  cents  per  cubic  yard,  '92,  2620. 
Eniflneers* 

CiiiKF  OF  Engineers. 
Reports,  '88,  290;  '89,  344;  '90,  310;  '91,  388;  '92,  365. 

ExCtlNREUH  IN  CHAROK. 

Col.  G.  H.  Mendell,  1875-'—.    Reports,  '88,  2105;  '90,  2886;  '91,  2943;  '92,  2617. 
Maj .  W.  H.  H.  Beny aurd,  1889.     Report,  '89,  2468. 
Operations. 

l«87-'«8.  No  operations,  '88,  2106. 

1888-'89.  126,.')48  cubic  yards  material  dredged  from  tidal  basin ;  96,530  cubic  yards 
excavated  from  tida]  canal;  116,748  cubic  yards  material  dredged  from  jetty 
channel;  3,954  tons  stone  delivered  on  south  jetty;  15,489  square  feet  dry 
masonry  laid,  '89,  345, 2469. 

1889-'90.  495,387  cubic  yards  material  dredged  from  tidal  basin;  5,446  tons  stone 
placed  in  jetties;  25,197  square  feet  dry  nuiHonry  laid,  and  4.50,000  cubic  yards 
material  excavated  from  tidal  canal,  '90,  310, 2887. 

1890-'91.  250,820  cubic  yards  material  dredged  from  eastern  end  of  canal,  3,552 
tons  of  rubble  stone  delivered  upon  north  jetty,  and  30,101  square  feet  of 
msiaonry  laid,  '91,  2944. 

1891-'92.  9,815  tons  stone  delivered  upon  north  jetty,  and  31,528  square  feet  of 
masonry  laid ;  construction  of  concrete  bridge  piers  and  highway  bridge  com- 
pleted; 142,088  cubic  yards  material  dredged,  '92,  2618. 
Projerfs. 

By  Board  of  Engineers,  1871,  to  secure  a  ship-channel  entrance  18  to  20  feet  deep 
at  low  water  by  the  construction  of  two  training  walls  extending  from  the 
shore  to  <leep  water  in  San  Francisco  Bay,  the  formation  of  a  tidal  basin  at 
the  head  of  the  harl»or,  and  the  connection  by  a  canal  of  the  Oakland  Estu- 
ary witli  that  of  San  Leandro  for  the  purpose  of  increasing  the  tidal  basin; 
estimat^'d  cost,  $1,811,.529,  '74,  ii,  382,  :W3.  , 

Subsequent  dcvehqnnent  of  Oakland  commerce  necessitated  the  excavation  of  a 
cliannel  between  th*\jetties,  and  an  extimsion  of  the  deep-water  channel  along 
the  water  front  of  Oakland.  The  width  of  the  Oakland  Estuary  and  the  San 
Leandro  Canal  wa.M  also  increa.se<l  from  300  to  400  feet,  '86. 11K)7, 1908.  In  1887 
Col.  Mendell  estimated  $1,590,074  iis  the  amount  required  for  completion  of 
the  revised  project,  '87,  2422. 


OAK  ORCHARD  HARBOR,  IV.  ¥•— Improvement  of. 

(Continued  from  Vol.  II,  p.  368.) 

Appropriations. 

lS36-'87 $191,000 

1888 6,000,  '88,  2064. 

1890 5,000,  '90,  2848. 

Total 205,000 
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OAK  ORCHARD  HARBOR,  IV.  T.— Oontinned. 

Contracts. 

1888.  McCollum  &  Lee,  for  dredging,  at  50  cents  per  cubic  yard,  '89,  2406. 
1891.  Kingston  &  Woods,  for  rock  excavation,  at  $1.40  ]»er  cubic  yard,  and  sand, 
clay,  and  gravel,  at  34  cents  per  cubic  yard,  '91,  2897. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  281;  '89,  333;  '90,  301;  '91,  377;  '92,  356. 
Enginerrs  in  Charge. 

Capt.  F.  A.  Maban,  lK86-'90.     Reports,  '88,  2062;  '89,  2403. 
Maj.  A.  Sticknev,  lH90-'92.     Reports,  '90,  2S17 ;  '91,  2896. 
Maj.  E.  H.  Raffner,  1892-'—.     Report,  '92,  2537. 
Operations. 

1887-'88.  East  pier  rebuilt  by  bired  labor,  '88,  2063. 

1888-'89.  91  linear  feet  of  timber  and  stone  sbore  prot-cction  built,  '89,  2405. 

1889-90.  10,230  cubic  yards  of  material  dredged  from  channel,  and  slight  repairs 

made  to  east  ]>ier,  90,  2847. 
189a-'91.  No  operations,  '91,  2896. 

]89.1-'92.  3,388  cubic  yards  of  material  dredged,  '92,  2538. 
Physical  Cliiiraeteristies. 

Description  of  the  locality,  '88,  2063. 
Projects. 
From  1836  to  1880,  inclusive,  $173,500  was  appropriated  and  applied  to  the  exten- 
sion of  two  piers,  dredging  in  the  channel  between  the  piers,  and  in  repairs, 
•74,  i,343;  '76,  ii,579;  '80,  2206. 
In  1881  Lieut.  Col.  McFarland  proposed  the  further  extension  of  both  lines  of  pier 
500  feet,  or  to  the  12-foot  curve  in  Lake  Ontario,  deepening  the  channel  between 
the  piers  to  12  feet  by  dredging ;  estimated  cost,  $100,000,  '81,  2435. 


OBEIliS  RIVER.— From  the  point  where  improvements  have  hereto- 
fore BEEN   MADE  TO  THE  MOUTH  OF  THE   WeST  FoRK,  TeNN. 

(Continued  from  Vol.  II,  p.  368.) 

fingrineers. 

Chief  of  Engineesa. 

Report,  '88,  213. 
ENofNEER  IN  Charge. 

Lieut.  Col.  J.  W.  Barlow,  1886-*—.     Report,  '88,  1036. 

ASSISTANTS- 

W.  C.  Crozer.    Report,  '88,  1637. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1636. 
Plans. 

By  Lieut.  Col.  Barlow,  1887,  for  clearing  15  miles  of  river  by  dredging,  removal  of 
overhanging  trees,  rock,  and  snags,  and  riprap  dam  construction;  estimated 
cost,  $4,352,  '88,  1638. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  nnder  direction  of  Lieut.  Col.  Bar- 
low, '88,  1636. 


OBIOIV  RIVER,  TENJV.— Survey  of. 

(Continued  from  Vol.  II,  p.  369.) 
A  ppropriations. 

1892 $7,500 

Commerce. 

Commercial  interests  of  tbe  locality,  '91,  2294. 
Enf^ineers. 

Chief  of  Engineers. 

Report,  '91,  285. 
Engineer  in  Charge. 

Lieut.  Col.  J.  W.  Barlow,  1890.     Report,  '91, 2292, 2296. 

B.  B.  Smith.    Report,  '91,  2293,  2297. 
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OBION  RIVER,  TENN.— CoDtinued. 

Physical  Characteristics. 

Description  of  the  locality.  '91,  2296. 
Plans. 

By  Lieut.  Col.  Barlow,  1891,  for  improvement  of  the  river  from  its  moath  to  the 
crossing  of  the  LouiBvillo  and  Memphis  Railroad  in  Obion  County  by  sna^f^ing 
add  wing-dam  construction,  giving  a  channel  of  not  less  than  3  feet  depth  at 
the  lowest  stages ;  estimated  cost,  $50,000,  '91,  2297. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction  of  Lieut. 
Col.  Barlow,  '91,  2297. 


OCCOHANJWOCK  RIVER,  TA.— Examination  of. 

EnfTineers. 

Chief  of  £n6inrers. 

Report, '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report,  *89,  913. 
Assistant. 
A.  Stierle.    Report,  '89,  914. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  914. 
Plans. 

In  1889  Col.  Craighill  did  not  consider  the  river  worthy  of  improvement,  *89,  913. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Ma<le,  1888,  under  direction  of 
W.  F.  Smith,  '89,  913. 


OC€0€|UAIV  CREEK,  VA.— Improvement  of. 

Appropriations. 

1873-^87 $25,000 

1890 10,000,  '91,  1255. 

1892 5,000,  '92,  1042. 

Total 40,00a 

Contracts. 

1891.  1).  McConville,  for  dredging,  at  10^cent<s  for  material  dredged  and  deposited, 
measured  in  place,  and  14^  cents  for  material  measured  in  scows,  '91, 1255. 

1892.  F.  L.  Somers,  for  dredging,  at  22  cents  per  cubic  yard,  '92, 1041. 
Engrineers. 

Chief  of  Engineers. 

Reports, '89,  135;  '90,  121;  '91,  138;  '92,  139. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  188&-'91.    Report,  '90,  1089, 109L 
Lieut.  Col.  P.  C.  Halns,  1891-^92.    Report,  '91,  1253. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92, 1039. 
Operations. 
1890-'91.  36,640  cubic  yards  material  dredged,  '91,  1255. 
1891-'92.  20,967  cubic  yards  material  dredged,  '92,  1041. 
Pliysical  Ciiaracteristics. 

Description  of  the  locality,  '90,  1092. 
Plans. 
By  8.  T.  Abert,  1890,  rr>r  the  excavation  of  an  8-foot  channel  through  Occoquan  and 
Upper  and  Lower  Mud  bars  Avith  4,450  linear  feet  of  brush  and  pile  mattress 
dike  construction;  estimated  cost, $91,250,  '90,  1095. 
Projects. 
By  Lieut.  Col.  Hains,  1890,  for  excavation  of  a  channel  100  feet  wide  and  6  feet  de^p 
at  Lower  and  Upper  Mud,  and  at  Sand  and  Occoquan  bars;  the  chnnuel  to  be 
maintained  at  the  two  Isitter  localities  by  sheet  pile  dike  construction;  esti- 
mated cost,  $15,000,  '91,  1254. 

Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Mr.  S.  T.  Abert, 
•90, 1091.- 
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OCKI.AWAIIA  K1V£R,  FI.A.— Impkovj&mbmt  of. 

Appropriations. 

I8a5-'yi $35,000 

1890 10,000,  '91,  1621. 

1892 1,000,  '92.  1367. 

Total 46,000 

Coniiiieree. 

Prestiiit  aud  prospective  commerce  of  the  river,  '91,  1626;  '92,  1368. 

EHirineerN* 

Chief  of  Encjinkrks. 
RepprtH,  '89,  i:560;  '91,  186;  '92,  183. 

ENGINKEKS  in   CllARCiR. 

Capt.  W.  M.  Blriik,  1888-'92.     Keporte,  '89,  1360;  '91,  1620. 
Maj.  .J.  C.  Mallery,  1892-'—.     Report,  '92,  1366. 

Lieut.  I),  b.  Oaillard.     Report,  '89,  1361. 
.J.  H.  HacoD.    Report,  '91,  1621. 
Operations. 

1891-'92.  3,880  sua^s  removed  from  the  channel,  aud  705  trees  cleared  from  the 
baiikH,  '92,  i:^i7. 
Piiysicai  €iiara€*4erisUcs« 
l)e8cri]»tion  of*  locality,  '89,  1360. 
Tahle  of  distances,  '91,  1623. 
Plans. 
By  Capt.  Black,  1880,  for  a  3-foot  channel  from  the  month  to  Lake  Grii¥in,  to  be 
Bcciired  by  the  n'mov.'il  of  sna^s.  1o<^k.  and  overhan^iuf^  trees,  !iu<l  cutting  off 
bends;  estimated  cost,  $50,000,  '89,  loCA. 

Projects. 

By  Capt.  Black,  1891,  for  clearing  the  channel  between  Lake  Grifiin  and  the  mouth 
bv  removal  of  snags,  overhanging  trees,  aud  tloating  driit;  estimated  cost, 
$7,500,  '91,  1620. 

In  1892  Maj.Mallcry  rcc()uimen<led  the  extensiou  of  the  inipruvoment  to  Leosbnrg 
at  the  upper  end  of  Lake  (iriffin,  at  an  estimated  cost  of  $15,000,  with  an  annual 
outlay  for  maintenance  of  entire  improvement  of  $1,000,  '92,  1367. 
Surveys. 

Examination  ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of 
Capt.  Black,  '89,  1360. 

Survey  made  1891,  under  direction  of  Capt.  Black,  '91,  1621. 

Maps. 
'91,  1626. 


OCJHUIiOIiE  RIV£U,  GA.— iMrRovEMKNT  or. 

(Continued  from  VoL  II,  p.  370.) 

Appropriations. 

187(i-'87 $64,500 

1888 15,000, '88.  1174. 

1890 30,000, '91,  1547. 

1892 25,000, '92,  1274. 

Total 134,500 

List  of  appropriations,  '88,  1173. 
Commerce. 

Reduction  in  freight  rates  consecjuent  upon  improvement,  *89, 1257. 

Commerce  of  the  river,  '90, 1396, 1479;  '92, 1273. 
Eufgrineers. 

ClIIRF   OF   EnGINKERS. 

Reports,  '88,  155;  '89,  162,  164;  '90,  145, 147;  '91,  182;  '92, 178. 
Engineers  in  Charge. 

Capt.  R.  L.  Hoxie,  18K>-'89.     Report,  '88,  1173. 

Lieut.  O.  M.  Carter,  1889-'—.     Reports, '89,  1256;  '90,  1395,  1455;  '91,  1543:  '92, 
1271. 
Assistants. 

F.  C.  Armstrong.     Reports, '89,  1258;  '90,1400;  '91,1548;  '92,1274. 

J.  L.  Van  Onim.     Report,  '90,  1462. 


• 
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OCJUUI^EI:  RIVEB,  O a. -continued. 

Operations. 

1887-88.  No  operatiouH.  '98. 1174. 

1888-'89.  886  logs  and  susigs  removed  from  the  river  channel,  and  4,500  treen  and 

logs  cleiired  from  the  bnnkH,  '89,  1257. 
1889-*90.  1,956  snagH  and  logs  n'move<l  frou  the  channel,  and  8,323  logs  and  trees 

cleared  from  the  banks,  '90, 1396. 
1890-*91.  186  snags  removed  from  the  channel,  and  9,409  trees  cleared  from  the 

banks;  dam  construction  and  repair  of  Tillmans  Bar,  '91, 1514. 
1891-92.  2,i)02  snags  removed  from  the  channel,  and  6,756  trees  cleared  from  the 

banks,  '91,  1272. 
Physic^al  I'liaracteri  ties. 

Description  of  the  river,  '89, 1258, 1259;  '90,  1455. 
Private  and  Corporate  Woric. 
$60,000  expended  by  State  of  Georgia  in  improvement  of  OcnHilgee  River,  '88,  1174; 

'89,  1257. 

Froiects. 

For  description  of  prior  projects  and  improvements  see  '89,  1258. 

By  Capt.  King,  1877,  for  formation  of  a  channel  80  feet  >vide  and  with  a  low- water 
de])th  of  4  feet  from  Macon  to  tlie  month  by  removal  of  sand  and  gravel  bars, 
rock  reefs,  snagM,  trees,  and  similar  obstructions;  estimated  cost,  $56,240,  '87, 
91   600"  '82   1276. 

The  estimated  cost  was  increased  in  1882,  1K85,  and  1886  to  $112,480,  '82, 1859;  '85, 
1297;  '86,1160;  '87,1276. 

By  Lieut.  Carter.  1890,  for  the  establishment  of  a  navigable  steamboat  channel  3 
feet  deep  at  ordinary  summer  low  water  from  Macon  to  the  river's  mouth ;  this 
to  be  obtained  by  (1)  removal  of  rock  shoals  and  sand  bars;  (2)  closing  incipi- 
ent cut-offs  and  revetting  caving  banks,  (3)  removal  of  snags  and  logs  from 
the  channel  and  overhanging  trees  from  the  banks;  estimated  cost,  $210,000, 
'90,  1395;  '91.1514. 
Surveys. 

Ordered  bv  act  of  August  11,  1888.  Made,  1890,  under  direction  of  Lieut.  Carter. 
'90, 1458. 


OCOIVEE  RIVER,  0;i.— Improvkmrnt  of. 
(Continued  from  Vol.  II,  p.  371.) 

A  ppropriations. 

1878-87 $32,500 

1888 12,500, '88,  1172. 

1890 25,000,  '90,  1391. 

1892 25,000,  '92,  1268. 

Total 95,000 

List  of  appropriations,  '88, 1171. 
Commerce. 
Beduction  in  freight  rates  since  commencement  of  improvement,  '91, 1539;  '92, 
1267. 
Eng^ineers* 
Chief  of  Knginrkrs. 

Reports,  '88, 154 ;  '89, 161, 164 ;  '90, 144, 147;  '91, 181;  '92, 178. 
Enginrrks  in  Ciiarok. 
Capt.  K.  L.  Hoxie,  1885-'89.    Report,  '88, 1170. 

Capt.  O.  M.  Carter,  1889-'—.    Reports,  '89,  1260;  '90, 1388, 1430, 1432;  '91,1536; 
'92, 1265. 
Assistants 

F.C.Armstrong.    Reports, '89. 1253 ;  '90,1392;  '91,1541;  '92,1269. 
A.  S.  Cooper.    Report,  '90,  1486. 
Operations* 

1887-'88.  256  snags  and  105  cubic  yards  loose  rock  removed  from  the  channel,  and 

691  overhanging  trees  from  bunks,  '88, 1172. 
1888-'89.  920  logs,  snags,  and  stumps  removed  from  the  channel,  and  952  trees  cut 

from  the  buuKs,  '89,  1251. 
1889 -'90.  918  snngs,  358  stumps,  and  15.220  tr^es  removed  from  the  channel  and 

banks,  '90, 1392. 
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OCOmrEXl  RIYER,  OA.— continued. 

Operations — Continued. 
1890-'91.  893  snagS;  200  stumps,  146  overhanging  trees,  and  42  logs  cleared  from 

the  channel;  600  cuhic  yards  of  stone  quarried  and  placed  in  closing  dam,  '91, 

1537, 1538. 
1891-92.  571  snags  and  366  cords  of  drift  removed  from  the  channel,  and  16,910 

trees  and  logs  cleared  from  the  banks ;  construction  of  brush  and  pile  dams  in 

progress,  '92,  1267. 

Physical  Characteristics. 

Description  of  the  river,  '89,  1253;  '90, 1430, 1432, 1437, 1444. 

Private  and  Corporate  l¥ori£« 

Appropriations  for  improvement  of  the  river  made  by  State  of  Georgia  and  private 
companies,  '89, 1253, 125'!. 

Projects. 

By  Maj.  King,  1878,  for  both  the  prevention  and  formation  of  cut-offs,  removal  of 
snags  and  logs,  and  cutting  through  rock  reefs  where  necessary,  so  as  to  secure 
a  3-foot  low- water  navigation  from  the  mouth  of  the  river  to  Mi  Hedge  ville, 
'78, 105, 768. 

From  1878  to  1886,  inclusive,  $36,500  was  appropriated,  when  it  was  estimated  that 
$17,500  would  be  required  to  complete  the  project,  '86, 1162. 

By  Capt.  Carter,  1890,  for  the  edtablistiment  of  a  navigable  steamboat  channel  3 
feet  deep  at  ordinary  summer  low  water  from  MiUedgeville  to  the  river's 
mouth;  this  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and  sand 
bars;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks,  aud  closing 
incipient  cut-o^s ;  (3)  removing  snags  aud  logs  from  the  channel,  and  overhang- 
ing trees  from  the  banks  of  the  stream ;  estimated  cost,  $171,000,  '90,  1389 ;  '91, 
1537. 

Survejrs. 

Ordered  by  act  of  August  11, 1888.  Made,  1890,  under  direction  of  Capt.  Carter, 
'90, 1432. 


OCONTO  HARBOR,  1¥IS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  372.) 

Appropriations. 

1881-'87 $48,000 

1888 20,000,  '88,  1841. 

1892 3, 000, '92,  2178. 

Total 71,000 

List  of  appropriations,  '92,  2178. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '88.  237;  '89,  286;  '90,  249;  '91,  319;  '92,  305. 
Engineers  in  Charge. 

Maj.  C.  E.  L.  B.  Davis,  1886-^92.    Reports,  '88,  1839;  '89,  2046,  2106;  '90,  2330; 
'91,  2531. 

Maj.  J.  B.  Gregory,  1892-'—.  '  Report,  '92,  2177. 

Operations. 

1887-88.  1,200  feet  of  reenforcement  piling  on  channel  side  of  south  pier  built  by 

hired  labor,  '88,  1839. 
1888-'89.  650  linear  feet  of  channel  side  of  south  pier  reenforced  with  piling;  600 

linear  feet  of  opposite  side  of  pier  provided  with  riprap ;  minor  repairs  to 

north  pier  by  hired  labor,  '89,  2046. 
1889-'90.  197,715  cubic  yards  material  dredged;  repairs  to  dredging  plant;  repairs 

to  north  and  south  piers  bv  hired  labor,  '90,  2331. 
1890-'91.  No  operations,  '91,  2531. 
1891-'92.  Repairs  to  north  pier,  '92,  2177. 

Plans. 

By  Maj.  Davis,  1888,  for  excavation  of  a  channel  16  feet  deep  and  75  feet  wide  from 
the  piers  up  to  Spies'  Mills,  a  distance  of  6,000  feet;  exteusion  of  the  south 
pier  1,100  feet,  and  reconstrnction  aud  extension  of  north  pier  1,900  feet;  esti- 
mated cost,  $181,000,  '89.  2107. 
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OCOIVTO  HARBOR,  ^W^IS.-Continued. 

Projects. 

By  Lieut.  Col.  Robert,  1881,  for  extension  of  slab  piers  to  10-foot  onrye  by  constrno* 
tion  of  4,000  linear  feet  of  slab  pier  and  500  linear  feet  of  crib  pier;  dredging 
a  channel  from  the  entrance  to  Oconto,  having  a  width  of  100  feet  and  a  depth 
of  8  feet  with  10  feet  at  entrance:  estimated  cost,  $125,000,  '81, 2007.  Revised 
in  1883,  after  a  resurvey  of  locality,  to  $150,000,  '83,  1646;  '87,  2007. 
Surireys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Maj.  Davis,  '89,  2106. 

Maps. 
'88, 1840. 


OCRACOKE  INIiET,  N.  C— iMPROYBincNT  ov. 

Appropriations. 

l«2G-'8y $133,750 

1890 90,000, '91,  1342. 

1892 15, 000, '92.  1116. 

Total 238,750 

Commerce. 

Commercial  interests  of  the  locality,  '89, 1120;  '91, 1344. 
Contracts. 
1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  17  cents  per  cubic 
yard,  '92.  1117. 
Engrioeers. 
Chief  of  Engineers. 

Reports, '89,  148;  '91,  156;  '92,  157. 
Engineeks  in  Charge. 
Capt.  W.  H.  Bixby,  1888-'92.     Reports,  '89,  1118 ;  '91, 1341. 
Miy-  W.  S.  Stanton,  1892-'—.     Report,  '92,  1115. 
Assistant 
Lieut,  m!  M.  Patrick.    Report,  '91,  1342. 
Physical  Characteristics. 
Description  of  the  locality,  '89.  1119. 

Plans. 

By  Capt.  W.  H.  Bixby,  1889,  for  improvement  of  the  inlet  to  form  a  direct  ocean 
outlet  for  the  commerce  of  Albemarle  and  Pamlico  sounds  by  dredging  a  channel 
300  feet  wide  and  from  10  to  15  feet  deep  tlirongh  the  southern  bar  passage 
(called  Portsmouth  Straightway),  and  deepening  its  southern  inside  channel; 
also  to  dredge  an  inlet  to  a  harbor  of  refuge;  estimated  cost  of  dredging  for  a 
10-foot  depth,  $100,000;  for  a  15-foot  depth,  $280,000.  Also  for  construction  (if 
necessary)  of  training  and  protecting  dikes,  at  a  cost  of  $320,000 ;  total  esti- 
mated cost  for  dredging  and  diking,  $600,000,  '89,  1123, 1124 ;  '91,  1341. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 

Capt.  Bixby,  '89,  1118. 
Survey  made,  1891,  under  direction  of  Capt.  Bixby,  '91,  1342. 
Maps. 
'91,1344;  '92,  Atlas,  21. 


OODEHrSBIJRG  HARBOR,  N.  ¥•— Improvement  of. 

(Continued  from  Vol.  II,  p.  373.) 

Appropriations. 

1852-'87 $145,005.56 

1888 15, 000. 00, '88,  2091. 

1890 42, 000. 00, '90,  2872. 

1892 40, 000. 00, '92,  2602. 

Total 242,005.56 

Eng^ineers. 

Chief  ok  Engineers. 

Reports,  '88,  285;  '39,  338;  '90,  305;  '91,  383;  '92,  362. 
Engineer  in  Charge. 

Ma|.  M.  B.Adams,  1885-^—.     Reports, '88,  2089;  '89,  2440;  '90,  2871;  '91,  2923; 
'92,  2601. 

8648 21 
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OGDENSBURO  HABBOR,  N.  ¥.— Continued. 

Operations* 

1878-'^.  Excavation  continued  in  channel  along  city  front,  '88,  2090. 

1888-'89.  No  operations,  '69,  2441. 

1889-'90.  Dredging  in  the  harbor  resumed,  '90,  2872. 

1890-'91.  Dredging  in  progress.  '91,  2924. 

1891-92.  108,4^  cubic  yards  of  material  dredged,  and  9,286  cnbic  yards  of  hardpan 
removed,  '92,  2602. 
Projects* 

The  project  for  the  improvement  of  this  harbor  was  adopted  in.  1867- 68,  and  nro- 
posed  the  deepening,  by  dredging,  of  the  Oswegatchie  River  below  the  bridge, 
and  also  the  Saint  Lawrence  Hivor  along  the  city  front  to  a  depth  of  12  feet, 
and  the  construction  of  2  dikes,  if  found  necessary,  to  direct  the  river  currents, 
'68  267  270. 

From  1851  to  1881,  inclusive,  $110,005.56  was  appropriated,  '82,  2461. 

In  1882  the  project  was  modified  so  ns  to  provide  for  a  depth  of  15  feet  in  the  Oswe- 
gatchie and  Saint  Lawrence  channels  and  16  feet  depth  on  the  outer  bar;  esti- 
mated cost,  $76,000,  '82, 2461 ;  '85,  2294.  Increased  in  1885  to  $108,000,  '85, 2295 ; 
'87,  2394. 

In  1890  MaJ.  Adams  proposed  to  afford  16.5  feet  in  all  the  channels,  involving  the 
removal  of  362,000  cnbic  yards  of  hardpan  and  solid  rock,  at  an  estimatedcost 
of  $158,950,  '90,  2872;  '92,  2602. 


oniO   RIVER,  except  the  Falls,  and  the  Louisville  and  Port- 
laud  Canal«— Improvkmbnt  of. 

(Continued  from  Vol.  II,  p.  374.) 

Appropriations* 

im-*Sl $4,301,914.25 

S  Improvement  of  Ohio  River 380, 000. 00  ) 

Ohio  River  below  Tittflburg  to  defray  expenses  of  >  '88, 1666. 

Board  of  Engineers 10,000.00) 

1  Qon                                                                                       )  300, 000. 00,  '90,  2179. 

^°^ }  *  250, 000.  (X), '91.  2355. 

locjn                                                                                      5  360, 000. 00,  '92,  1973. 

"^'^ I  •  100, 000. 00, '92,  1984. 

Total 5,701,914.25 

'  List  of  appropriations,  '92,  1960. 
CoHimerce. 

River  commerce  of  Cincinnati  for  1887-'88,  '88,  1668. 

River  commerce  of  Cincinnati  for  1888-'89,  '89,  1866. 

Commerce  passing  the  Falls  of  the  Ohio  from  1880  to  1888,  '88,  1670;  '90,  2183. 

Present  condition  of  Ohio  River  commerce,  '91,  2339. 

Coal  shipments  from  Pittsbnr^  for  1890,  '91,  2345. 

River  commerce  of  Cincinnati  for  1890,  '91,  2346. 

Comp«irative  statememt  of  commerce  passing  the  Falls  of  the  Ohio  River  by  canal 

and  by  river  from  1882  to  1891,  '91,  2348;  '92,  1976. 
Commerce  of  the  Ohio  for  189f),  '91,  2348. 
Ohio  River  commerce  for  1892,  '92,  1973, 1977. 
Coal  shipments  from  Pittsburg  for  1891,  '92,  1974. 
River  commerce  of  Cincinnati  for  1891,  '92,  1975. 
Contracts. 
1888.  8.  D.  Davis,  for  hire  of  tow  boat,  at  $45  per  day,  '89,  18^2. 


dike  constmction,  at  $16,868;  W.  Kirk,  for  dike  construction,  at  $12,595;  W. 
Kirk,  for  diko  construction,  at  $25,453;  Ohio  and  Mississippi  Railroad  Com- 


pany, for  earth  lilliug,  at  20  cents  per  cubic  yard;  U.  S.  Brown,  for  rock 
removal,  at  $1.10  per  ton;  J.  F.  King,  for  rock  removal,  at  $3.97  per  cubic 
yard,  '89,  1862-1865.  B.  R.  Harsha  <&  Co.,  for  paving  embankment,  at  $9.13 
per  square  foot;  J.  Shipman,  for  ice-pier  construction,  at  $3,798;  J.  W.  Scott 
&.  Co.,  for  embankment  extension,  at  21  cents  per  cubic  yard,  '90,  2180. 


*For  construotlon  of  movable  dam  in  Ohio  Iliver  near  the  moutli  of  Beaver  River,  Pa.,  ^91,  2855: 
■92, 1984. 
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OHIO  RITCR,  except  the  Falls  and  the  Louisville  and  Port- 
ico nd  Canal — Continued. 

Contracts — Continneil. 

1881.  J.  C.  Graham,  for  crib  soperstrncture  oonstrnction,  at  $6,572;  Richardson  & 
Monroe,  for  dam  construction,  at  $21,685;  .1.  J.  Shiinnan,  for  dike  construction, 
at  $19,850,  '91,  2341.  J.  J.  Shipm^^n,  for  dike  construction,  at  $15,580;  Wm. 
Kirk,  for  crib  superstructure  construction,  at  $10,975;  Wra.  Kirk,  for  dike 
construction,  at  $25,080;  V.  P.  Collins,  for  towboat  hire,  at  $13.44  per  day, 
'91,  2342.  Ohio  and  Mississippi  River  Company,  for  raising  roadbed,  at  $8,611 ; 
S.  W.  Coflin  &  Son,  for  conHtrnction  of  two  dump  scows,  at  $3,537  per  scow; 
J.  Johnson,  for  embankment  extension,  at  $7,310;  Ohio  and  Mississippi  Railroad 
Company,  for  delivery  of  earth  on  embankment,  at  $2,862.50,  '91,  2343.  J.  R. 
Ware,  for  ice-pier  construction,  at  $3,747 ;  J.  R.  Ware,  for  ice-pier  conatruction, 
at  $4,289;  J.  R.  Ware,  for  ice-pier  construction,  at  $4,526;  S.  D.  Davis,  for  hire 
of  steamboat,  at  $43  per  day,  '91,  2344.  J.  Short,  for  riprapping  levee^  at 
$1.50  per  cubic  yard,  '92,  1973. 
Engineers. . 

Chief  of  Enginkbrs. 
Reports,  '88,  213,  214;  '89,  248,  250,  1868;  '90.  224,  226;  '91,  288,  290;  '92,  275, 
277, 278. 

BOAKD  OF  Engineers. 
Convened  at  Pittsburg,  September  7, 1888,  by  S.  O.  No.  41,  to  examine  and  report 
upon  the  improvement  of  the  Ohio  River  below  Pittsburg  by  moans  of  mov- 
able dams.    Report,  '86,  1869.     (Lieut.  Col.  Merrill  and  Majs.  Stickney  and 
Mackenzie.) 

Engineers  in  Charge. 
Lieut.  Col.  W.  E.  Morrill,  1870-'92.    Reports,  '88,  1645, 1656, 1670;  '89, 1851, 1873; 

'90,  2163, 2183, 2186 ;  '91,  2328, 2334, 2349, 2350, 2354. 
Maj.  A.  Stickney,  1892-'—.    Reports,  '92,  1960, 1978, 1980, 1983. 

Assistants. 
P.  Golay.    Report,  '88,  1644. 

W.Martin.    Reporte, '88,  1673;  '89, 1876;  '90,  2188;  '91,  2352;  '92,  1981. 
E.  J.  Carpenter.     Reports,  '90,  2184;  '91,  2333;  '92,  1964. 
Capt.  W.  H.  Christian.     Report,  '92,  1979. 
Obstructions. 

List  of  bridges  over  the  Ohio  River,  '88,  1659. 

List  of  losses  by  rollision  with  piers  of  Ohio  River  bridges  from  1862  to  1888,  '88, 
1660;  '89,  2175. 

Losses  by  collision  with  bridges  during  1891,  '91,  2337.    Daring  1892,  '92«  1971. 
Operations* 

1887- 8B.  Dam  at  Three  Brothers  Island  repaved;  276  linear  feet  substructure  and 
578  linear  feet  of  superstructure  built  at  Gravel  Chain  Dike;  11,472  tons  rock 
blasted  and  removed  at  Grand  Chain,  '88, 1644.  1,384  cubic  yards  rock  removed 
at  mouth  of  Licking  River;  64,500  cubic  yards  material  placed  in  Great  Miami 
Embankment. '88,  1647.  147,808  cubic  yards  grave],  shell,  loose  rock,  etc., 
removed  at  Davis  Island  Dam,  Wheeling  Creek  Bar,  Three  Brothers  Island, 
and  Rowlands  Race ;  also  12  rocks,  60  lo^  and  snags,  and  3  wrecks,  '88,  1649. 
Snagging  operations;  1,225  snags,  127  rocks,  and  46  wrecks  removed,  '88, 1651. 
Third  dike  at  Four  Mile  Bar  completed,  '88, 1652.  Operation  and  care  of  Davis 
Island  Dam,  '88,  1670. 

1888-89.  CoDStruetion  of  drii't  gap  begun  in  Davis  Island  Dam,  '89, 1852.  Repairs 
to  dike  at  trap  below  Pittsburg;  1,500  cubic  yards  riprap  placed  in  Marietta 
Island  Dam;  150  linear  feet  of  crib  dike  built  at  Eight  Mile  Island;  300  linear 
feet  of  dike  built  at  Bonanza  Bar;  200  linear  feet  of  dike  completed  at  Madi- 
son ;  construction  of  d  ike  at  Cnsevvil  le  begun,  '89, 1853.  Middle  dike  at  Grand 
Chain  extended  1,848  feet;  coustruction  of  ice  piers  at  Pomeroy,  Middleport, 
and  Gallipolis  begun;  ice  pier  at  Ironton  completed, '89,  1854.*^  45,781  cubic 
yards  material  dredged;  15  rocks  and  8  wrecks  removed,  '89,  1857.  329  snags 
and  24  wrecks  removed  in  the  course  of  snagging  operations,  '89, 1860.  Opera- 
tion and  care  of  Davis  Island  Dam,  '89,  1873. 

1889-*90.  Drift  gap  at  Davis  Island  Dam  completed;  500  linear  feet  of  timber  and 
stone  dam  completed  between  Davis  aud  Neville  islands;  oonstruction  of  dam 
at  Marietta  Island  continued,  '90, 2164.  1,846  linear  feet  of  dike  built  at  Eight 
Mile  Island;  construction  of  dike  at  Bonanza  Bar  continued ;  dike  at  Madison 
completed  for  a  length  of  1,600  feet;  dike  at  Casey ville  completed  for  a  length 
of  2,450  feet,  '90, 2165.  Operations  on  middle  dike  at  Grand  Chain  continued ; 
5,938  tons  rook  removed  from  bar  at  montb  of  Licking  River,  '90,  2166.  Ice 
piers  completed  at  Pomeroy,  Mid<lleport,  and  GalliiJolis^  Shawoeetowu 
Embankment  completed,  '90, 2167.  121,460  cubic  yards  material  dredged  from 
the  river,  '90,  2171.    Operation  and  care  of  Davis  Island  Dam,  '90,  2186. 
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1890-'91.  Ends  of  dam  between  Davis  and  Neville  islands  straightened  by  orib 
work;  repairs  to  timber  and  filling  of  dike  at  the  Trap/91,  2328.  Dam  at 
Marietta  Island  completed;  7G0  linear  feet  of  abutment  comnleted  at  Blenner- 
hasset  Island  Dam;  construction  of  dam  at  Eight  Mile  Island  comnleted ;  dike 
completed  at  Bonanza  Bar,  '91,  2329.  670  linear  feet  of  dike  completed  atCul- 
lom;  400  linear  feet  of  piling  driven  in  construction  of  dike  at  lower  bar,  Ris- 
ing Sun:  2,250  linear  feet  of  Madison  Dike  substructure  completed;  950 linear 
feet  of  aike  completed  at  Flint  Island;  dike  at  Casey  ville  completed,  '91, 2330. 
Two-thirds  of  total  proposed  dike  at  middle  of  Grand  Chain  completed,  '91, 
2331.  Three  sections  of  ice  pier  at  Portsmouth  completed:  embankment 
strengthened  at  Shawneetown;  450  cubic  yards  rock  removed  from  ch^pnel  of 
.  Big  Hocking  River,  '91, 2332.  10,772  cubic  yards  material  dredged  at  Marietta 
Island,  Harmar,  and  Blennerhasset  Island,  '91,  2334.  204  snags  and  17  wrecks 
removed  by  snag  boat,  '91,  2349.  Operation  and  care  of  Davis  Island  Dam, 
'91, 2350. 

1891-92.  Repairs  to  dam  between  Davis  and  Neville  islands;  repairs  to  dam  at 
Marietta  Island;  crest  of  dike  at  foot  of  Marietta  Island  raised;  reconstruc- 
tion of  dam  at  head  of  Blennerhasset  Island  completed;  dike  completed  at 
Eight  Mile;  dike  at  C\)Ilom8  completed;  dike  at  lower  bar,  Rising  Sun,  com- 
pleted, '92,  1961.  Dike  at  Madison  nearly  finished;  dike  at  Flint  Island  com- 
pleted; 2,235  cubic  yards  rock  removed  from  rock  bar  at  the  mouth  of  Licking 
River,  '92,  1962.  Fourth  section  of  ice  pier  at  Portsmouth  completed,  and  ice 
pier  built  at  Ripley ;  19,640  cubic  yards  material  placed  in  Great  Miami  Embank- 
ment, '92, 1963.  Exposed  faces  of  levee  at  Shawneetown  riprapped  and  paved ; 
627  cubic  yards  stone  and  48  logs  removed  from  Big  Hocking  River;  81,564  cubic 
yards  gravel  and  sand,  23,232  cubic  yards  rock  and  stone,  6  wrecks,  and  171  piles 
removed  from  the  river  at  various  points. '92,  .1964,1966.  473  snags  and  34 
wrecks  removed  by  snag  boat,  '92, 1979.  Operation  and  care  of  Dayia  Island 
Dam,  '92, 1980. 
Physical  Characteristics. 

1888.  Gauge  records,  '88,  1653. 

Slope  of  the  Ohio  at  low  water,  '88,  1653. 

Gauge  readings  for  1891  and  1892  at  Davis  Island  Dam,  Cincinnati,  and  Evansvilley 
'92, 1970. 
Projects. 

The  early  projects  for  the  improvement  of  the  Ohio  River  were  directed  toward 
obtaining  a  juiniuium  low  water  of  2i  feet,  '66,  iii,  25,  iv,  244, 246, 259, 261,  271. 
As  the  commercial  requirements  of  the  river  increascci  the  necessity  for  a 

f;reater  low- water  depth  became  apparent,  '73,  499.  • 

74  Maj.  Merrill  proposed  the  radical  improvement  of  the  river  above  the  Falls 
sd  as  to  secure  a  minimum  depth  of  6  feet  by  means  of  movable  dams,  '74,  i, 
64, 406, 410.  ^See  also  Index  to  Reports  of  the  Chief  of  Engineers,  Vol.  I,  p. 
390.) 

The  general  method  of  improvement  has  been  to  remove  snags  and  rocks,  to  close 
up  duplicate  channels  by  low  dams,  to  hold  up  and  guide  the  water  by  dikes 
where  the  river  had  an  excessive  width,  and  i<o  remove,  by  dredging,  hard  bars 
and  projecting  points,  '84,  261. 

The  radical  improvement  of  the  river  so  as  to  secure  a  low-water  depth  of  6  feet 
was  commenced  in  1878  by  the  construction  of  the  Davis  Island  Dam,  '79, 143, 
1299,  which  was  opened  to  navigation  in  1885,  '86, 1528.  The  cost  of  this  work 
was  about  $910,000,  '86,  271. 

The  total  amount  appropriated  from  1827  to  1886,  inclusive,  was  $4,443,479.25,  includ- 
ing $75,000  from  the  appropriations  of  1880  and  1881  for  improving  Indiana 
Chute. 

In  1888  Lieut.  Col.  Merrill  proposed  the  erection  of  2  additional  movable  dams,  the 
continuation  of  low. dam  and  dike  construction,  the  removal  of  obstructions  in 
the  month  of  the  Licking,  with  snagging  and  dredging;  estimated  cost, 
$1,051,500,  '88,  1666. 

In  1888  the  Hoard  of  Kngiueers  recommended  the  extension  of  the  slack- water  sys- 
tem of  improvement  to  a  point  25  miles  below  Pittsburg  by  the  construction 
of  4  additional  movable  dams  at  Merrimans  Bar,  at  the  Trap,  near  Economy, 
and  just  below  the  mouth  of  Beaver  River;  estimated  cost,  $3,tKX),000,  with  an 
annual  cost  of  $26,000  for  maintenance,  '89,  1869, 1873. 
Surveys. 

Survey  for  location  of  movable  dam  in  Ohio  River  below  the  mouth  of  Beaver 
River,  Pa.     ^fade,  1891,  under  direction  of  Maj.  Stickney,  '92,  1983. 

Maps. 
'88,  1648,1652;  '89,  1872;  '90,  2166.2178;  '92,  Atlas,  91, 92, 93. 
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Canal  and  Indiana  Chutk.) 

(Continued  from  Vol.  II,  p.  377.) 

A  ppropriatlous* 

1852— 'o7 $3  594  657. 91 

ift«ft  J  Fail's  of  Oliio  River Jnclud^^^  'l50*000. 00,  '88,  1724. 

^'^Mndiana  Chute  Falls 15, 000. 00, '88,  1727. 

iflOA  )  l^'»^l8  of  Ohio  River,  including  L.  and  P.  Canal..  60, 000. 00,  '90,  2212. 

^^^Jlndiana  Chute  Falls 25, 000. 00, '90,  2215. 

1891.    Relief  act 2,128.87 

1&09  5  P^lls  of  Ohio  River,  including  L.  and  P.  Canal . .  60, 000. 00,  '92,  2018. 

^^^'^  i  Indiana  Chute  Falls : 35, 000. 00, '92,  2022. 

Total 3,941,786.78 

Commerce. 

1887~'88.  Commerce  passing  through  the  canal,  '88,  1735. 
1888-'89.  Commerce  passing  through  the  canal,  '89,  1919, 1927. 
1889-'90.  Commerce  passing  through  the  canal,  '90,  2228. 
1890-^91.  Commerce  passing  through  the  canal,  '91,  2401. 
1891-92.  Commerce  passing  through  the  canal,  '92,  2030. 
Contracts. 

1888.  P.  U.  Sweeney,  for  gravel  and  rock  revetment,  ^t  74|  cents  and  $1.20  per  cubic 
yard ;  Peaslee,  (^aulber  &  Co.,  for  axle  grease,  at  5  cents  per  box;  A.  H.  Dngan, 
for  coal,  at  $4^622;  M.Nippert  &  Co.,for  maiiila  rope,  at  $445.62;  B.B.  Con- 
nor, for  forage,  at  $215.40;  Locke  &  Jacquemine,  for  ice,  at  $60,  '88,  1731, 1732. 

1889.  A.  H.  Dngan,  for  coal,  at  $4,318.50;  6.  Becker,  for  forage,  at  $177.25,  '89, 1923, 
1924. 

1890.  A.  H.  Dngan,  for  coal,  at  $4,316.50;  G.Becker  and  S.  Bellville,  for  forage,  at 
$186.50,  '90,  2224. 

1891.  Salem  Stone  and  Lime  Company,  for  stone,  at  $7.40  and  $8  per  cubic  yard, 
'91,  2390.  B.  S.  Connor,  for  forage,  at  $290.50;  A.  H.  Dngan,  for  coal,  at  $4,375, 
'91.  2398. 

1892.  G.  Becker  &  Co.,  for  forage,  at  $259.90,  '92, 2027.  A.  H.  Dugan,  for  coal,  at 
$6,085,  '92,  2028. 

Eng^ineers. 

ClIIKV  OF  ENOINKKRS. 

Reports, '88,  218,219;  '89.  254,255.256;  '90,  229,230;  '91,  295,296;  '92,  283,284. 
Board  of  Engineers. 

Convened  at  Louisville,  Ky.,  January  28, 1890,  by  S.  O.  No.  68,  to  examine  and 
report  upon  revised  project  for  the  improvement  of  Indiana  Chute  and  the  Falls 
of  the  Ohio  at  the  head  of  the  Louisville  and  Portland  Canal.    Report,  '90, 
2217.     (Lieut.  Col.  Morrill  and  Majs.  Stickney  and  Mackenzie.) 
Enginkkhs  in  Chargk. 

Maj.  A.  Stickney,  1886-^90.    Reports,  '88,  1723,  ;727, 1728 ;  '89,  1913, 1917, 1920. 

Capt.  E.  Ma>;uire,  1890-'91.    Report,  '90,  2211, 2215, 2221. 

Lieut.  Col.  G.  J.  Lydecker,  1891-'—.    Reports,  '91, 2387, 2393, 2394 ;  '92, 2015, 2020, 
2024. 
Assistants. 

J.  P.  Claybrook.    Report,  '88,  1726. 

G.W.Shaw.    Reports, '88,  1727;  '89,  1915,1918;  '90.  2212,2216;  '91,  2391;  '92, 
2020, 2022. 

T.  II.  Taylor.    Report,  '88,  1733. 

R.R.  .Jones.    Reports, '89,  1916,1924;  '90,  2213,2225;  '91,  2391,2399;  '92,  2018, 
2028. 

Operations. 

1887-88.  49,883  cubic  yards  solid  rock,  195  cubic  yards  loose  rock,  1,908  cubic 
yards  dry  wall,  and  9,185  cubic  yards  earth  excavated  in  enlargement  of  upper 
portion  of  Louisville  and  Portland  Canal;  4,928  cubic  yards  masonry  laid  in 
new  canal  wall;  42,549  cubic  yards  earth  and  3,234 cubic  yards  rock  excavated 
from  basin  at  head  of  locks;  construction  and  repair  of  plant,  '88,  1726. 
Removal  of  rock  reef  and  re]>airs  to  cross  dam  and  guiding  dike  at  Indiana 
Chute,  '88,  1728.    Operation  and  care  of  canal,  '88,  1728, 1733. 

1888-89.  2,491  cubic  yards  earth  excavated  in  canal  enlargement;  purchase  and 
construction  of  plant,  '89,  1916.  7,682  cubic  yards  earth  excavated  in  enlarge- 
ment of  canal  basin,  '89,  1917.     Operation  and  care  of  canal,  '89,  1920. 

1889-'90.  12,998  cubic  yards  rock  excavated  in  enlargement  of  canal  basin;  1,585 
cubic  yards  stone  taken  from  old  wnll  and  built  into  now  canal  basin  wall, 
*90,  2214, 2215.    Operation  and  care  of  canal,  '90,  2221. 
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1890-'91.  3,784  cabic  yards  material  and  171  cubic  yardfl  rock  excavated  in  enlari^^e- 
ment  of  canal  bsiHin  above  the  locks,  and  469  cubic  yards  of  masonry  built, 
'91,  2388.  8,072  cubic  yards  rock  removed  in  enlargement  of  upper  portion  of 
canal,  '91,  2389.  Operation  and  care  of  Louisville  and  Portland  Canal,  '91, 
2394. 

1891-92.  15,299 cubic  yards  earth  and  42,856  cubic  yards  rock  excavated  in  enlarge- 
ment at  bead  of  canal,  '92,  2016.  11,760  cubic  3^ard8  enrth  and  3,364  cubic 
yards  rock  excavated  in  canal  enlargement  above  the  locks,  and  3,704  cubic 
yards  of  masonry  placed  in  new  wall ;  1,570  culiic  yards  rock  removed  from  old 
canal  wall,  '92,  2017.  Old  guiding  dike  at  Indiana  Chute  raised  and  repaired ; 
cross  dam  repaired  and  rebuilt  above  water  line;  1,474  cubic  yards  rock 
removed, '92,  2021.  Operation  and  care  of  Louisville  and  Portland  Canal, 
'92,  2024. 

Projects* 

A  company  chartered  by  the  State  of  Kentucky  to  build  and  operate  a  canal  with 
looks  at  Louisville  began  work  in  1828,  and  opened  the  canal  to  traffic  in  1830, 
at  a  cost  of  $1,019,277,  '66,  iv,  264;  '82,  1882. 

By  acts  of  Congress  of  May  13,  1826,  and  March  2,  1829,  the  United  States  became 
the  owner  of  2,385  shares  of  the  stock  of  the  company,  at  a  cost  of  2^233,500. 

Between  1868  and  1875,  inclusive,  $1,463,200  was  appropriated  for  the  improvement 
of  the  Falls  of  the  Ohio  and  applied  to  the  enlargement  of  the  canal  and  the 
improvement  of  the  Indiana  Chute. 

In  1874  the  Government  assumed  control  of  the  canal,  and  on  July  1,  1880,  in 
accordance  with  the  .act  of  May  18, 1880,  the  canal  was  made  free  from  all  tolls. 

The  summarized  cost  of  the  works  stated  as  about  $4,800,000,  '82,  1882, 1883. 

The  project  was  modified  in  1893  to  provide  for  the  enlargement  of  the  existing 
canal  by  moving  its  northern  wall  to  the  north  limit  of  tlie  canal  property; 
the  removing  of  the  present  guiding  dike  and  cross  dam;  the  construction  of 
a  dam  along  the  easterly  line  of  the  Louisville  Cement  Company's  property, 
and  thence  to  the  southern  end  of  the  opening  for  Middle  Chute;  estimated 
cost,  $1,335,363, '83,  1539;  '85.  1812. 

Indiana  Chute:  The  object  of  this  work  was  to  render  the  channel  over  the  Falls 
navigable  for  coal  boats  at  all  stageH  when  tliey  could  reach  Louisville,  by 
widening  the  crooked  and  narrow  channel  by  rock  removal,  and  facilitatini^ 
navigation  by  building  guiding  dikes.  The  amount  appropriated  for  the  work 
to  June  30, 1887,  was  $125,000;  the  estimated  cost  of  completion,  $190,000, 
'87,  1483. 

In  1890  the  Board  of  Engineers  recommended  the  excavation  of  the  reduced  area 
at  the  head  of  the  canal,  the  extension  of  the  bear-trap  structures,  and  the 
construction  of  a  dam  parallel  to  the  Kentucky  shore,  as  planned  by  Maj. 
Stickney;  also  the  continuation  of  excavations  in  Indiana  Chute,  the  exten- 
sion of  tiie  guiding  dike  upstream,  and  the  elevation  of  the  crib  dike  ou 
north  side  of  Indiana  Chute;  estimated  cost  of  completing  enlargement 
at  head  of  Louisville  and  Portland  Canal  as  recommended  b/  the  Board, 
$710,230.40,  and  for  completion  of  work  at  Indiana  Chute,  $138,610.97,  '90, 
2218-2220;  '91,  2390,2393. 


OHIO  RIVER  near  city  of  Evansville.— Survey  of. 

(Continued  from  Vol.  II,  p.  379.) 
Engineers. 

CllIKK  OF  EXGTNEKKS. 

Reports,  '88,  218;  '91,  294. 
Ekginreu  in  Charge. 

Lieut.  Col.  W.  E.  Merrill,  1887-'—.    Reports,  '88,  1715, 1716;  '91,  2382,  2383. 
Assistants. 
Lieut.  L.  Beach.    Report,  '88,  1715. 
J.  N.  Caldwell.    Reports,  'fi8.  1718;  '91,  2385. 
Physical  Characteristics. 
f    Description  of  the  locality,  '88,  1716. 
Plans. 
By  Lieut.  Col.  Merrill,  1887,  for  preventing  a  change  of  the  river  channel  in  front 
of  the  (ity  of  Kvansville  hy  pnrchnse  of  laud,  tree  planting,  and  erection  of 
wire  fencing  t  >  serve  as  a  bsirrier  to  catch  drift  and  sediment,  reducing  the 
Telocity  of  the  overflow;  estimated  cost,  $49,000,  '88,  1717;  '91,  2384. 
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Surveys. 

Ordered  by  act  of  August  5, 1886,  to  determine  a  means  for  preventinj;^  a  change 
of  the  river  channel  in  iront  of  the  city.  Mode,  1887,  under  direction  of 
Lieut.  Col.  Merrill,  '88»  1716;  '91,  2383. 
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Appropriations. 

1867-'87 $128,000 

1888 5, 000, '88,  2061. 

1890 30, 000, '90,  2846. 

Total 163,000 

Contracts. 

1889.  McCollum  &  Lee,  for  rock  removal,  at  $1.75,  and  dredging,  at  25  cents  p«r 

cubic  yard,  '89,  2401. 
1891.  Ira  Farnsworth,  for  superstructure  reconstruction,  at  a  total  of  $9,266,  '91, 
2895.    Hingstou  «&  Woods,  for  rock  removal,  at  $1.24  per  cubic  yard,'  and 
dredging,  at  24  cents  per  cubic  yard,  '91,  2895. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  280;  '89,  332;  '90,  301;  '91,  377:  '92,  356. 
Engineers  in  Charge. 

Capt.  F.  A.  Mahan,  1886-'90.    Reports,  '88,  2059 ;  '89,  2400. 
Maj.  A.  Stickney,  1890-'92.    Reports,  '90,  2844 ;  '91,  2893. 
Maj.  E.  H.  Ruffner,  1892-'—.     Report,  '92,  2536. 

Operations. 

1887-88.  368  linear  feet  of  west  pier  and  371  linear  feet  of  cast  pier  rebuilt  by 
hired  labor,  '88,  2060. 

1888-'89.  No  operations,  '89,  2401. 

1889-'90.  20,398  cubic  yards  mud  and  721  cubic  yards  of  rock  removed,  '90,  2845. 
Pliysical  Cliaracieristics. 

Description  of  the  locality,  '88,  2061. 
Projects. 

The  original  project  was  adopted  in  1866  and  proposed  to  connect  deep  water  in 
Lake  Ontario  with  det^p  wuter  in  Eighteen  Mile  Creek  by  the  extension  of  two 
parallel  piers  from  the  month  of  the  creek  to  the  11 -foot  curve  in  the  lake, 
with  the  formation  of  a  dre(1;*cd  channel  between  the  piers;  estimated  cost. 
$117,927,  '66,  iii,  15,  iv,  158,  159;  '74,  i,  239;  '76,  ii,  578;  '81.  2434. 

The  project  was  modified  in  1872  to  provide  for  the  removal  of  rock  in  the  channel 
between  the  piers,  '^2, 46, 248 ;  '74,  i,  239 ;  also  in  1881  to  provide  for  additional 
pier  extension,  at  an  estimated  cost  of  $30,000  in  excess  of  the  original  esti- 
mate, '81,  2434. 

In  1890,  after  an  aggregate  expenditure  of  $163,000,  it  was  estimated  that  $33,065 
would  be  required  for  pier  repair  and  widening  of  the  channel,  '90,  2846. 

Project  completed  in  1892,  '92,  2537. 


OliVniPIA  HABBOR9  DFASII.-  Survey  from  B(ti>d8  Inlet  to  Olympia. 

(Continued  from  Vol.  11,  p.  381.) 

Appropriations. 

1892 $35,000. 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '91.  411;  '92,  384. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1891.     Report,  '92,  2733, 2736. 

A.8SI  STA  N  TS . 

A.  J.  McMillan.   'Report,  '92,  2735. 

B.  W.  DeCourcy.    Report,  '92.  2740. 
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OI^TinriA  HARBOR,  ITASH.-OontmiiML 

Physical  Characteristics. 

Description  of  the  locality,  '92,  27S15. 
Plans. 

By  Capt.  SymoiiB,  1891,  for  excavation  of  a  channel  ft'om  Bndds  lulet  to  the  Fourth 
Street  Bridge  12  feet  deep  at  low  water  and  250  feet  wide  between  pile  and 
bmah  bulkheads,  built  400  feet  apart ;  also  for  the  formation  of  a  basin  near 
the  bridge  12  feet  deep,  1,600  feet  long,  and  500  feet  wide ;  estimated  cost, 
$275,000,  '92,  2738. 
Surveys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Symons,  '92,  2736. 


ONABTCOCK  HARBOR,  ¥A.— Improvbmbmt  ov. 
(Contiiyied  from  Vol.  II,  p.  381.) 


Appropriations. 

1879-' 


87 $8,000, 

1890 6, 000, '91,  1198. 

1892 6, 511, '92,  978. 

Total 20,511 

Contracts. 

F.  C.  Somers,  for  dredging,  at  18.9  cents  per  cubic  yard,  '91, 1198. 
Enirlneers. 
Chief  ov  Engine  rrs. 

Reports, '89,  112;  '90,  102;  '91,  129;  '92,  129. 
Engineers  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888-'—.    Reports,  '90,  968;  '91, 1197;  '92, 977. 
Assistant. 

A.  Stierle.    Report,  '90, 968. 

Operations. 

1891-92.  26,778  cubic  yards  material  dredged  through  the  outer  and  inner  bars, 
•92, 977. 
PJiyslcal  Characteristics. 

Description  of  the  locality,  '90,  969. 
Projects. 

By  W  F.  Smith,  1889,  for  improvement  of  the  harbor  entrance  by  excavation  of  a 
channel  800  feet  wide  and  8  feet  deep  through  the  outer  bar,  and  one  200  feet 
wide  and  8  feet  deep  through  the  river  bar;  estimated  cost,  $12,511,  '90, 971; 
'91, 1198. 
Surveys. 

Ordered  by  act  of  August  11.  1888.    Made,  1889,  under  direction  of  W.  F.  Smith, 
•90,  969. 


OlSAIIAy  IVEBB.— (See  Missouri  River  between  mouth  and  Sioux  City.) 


02VX0NA00IV  HARBOR,  IUICH.—Impuovement  ov. 

(Continued  from  Vol.  II,  p.  382.) 

Appropriations. 

1867-'87 $285,600 

1888 12,500, '88.  1820. 

1890 10, 000, '90,  2298. 

1892 20, 000, '92,  2141, 

Total 328,100 

List  of  appropriations,  '90,  2298. 
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ONTOIVAOOBT  HARBOR,  RUCH.-Continned. 

Contracts. 

1888.  J.  C.  Morrison,  for  constraotion  of  150  linear  feet  of  snbstracture,  at  $56  per 

running  foot,  and  200  linear  feet  of  superstructure^  at  $11.20  per  running  foot, 

'89, 2019. 
1891.  A.  and  D.  Sang,  for  superstructure  construction,  at  $21.70  per  running  foot; 

Williams, Dougherty  <&  Upham,  for  dredging,  at  24^  cents  per  cubic  yard,  '91, 

2504. 

EDg^ineers.  * 

Chief  of  Engineers. 

Reports,  '88,  233;  '89,  271;  '90.  244;  '91,  314;  '92,  299. 
Engineers  in  Charge. 

Maj.  C.  E.  L.  B.  Davis,  1886-'89.    Report,  '88, 1819. 

M%j.  J.  B.  Quinn,  1889-'91.    Reports,  '89,  2018 ;  '90,  2297. 

Capt.  W.  L.  Fisk,  1891-^--.    Reports,  '91,  2502;  '92,  2139. 

Operations. 

1887-'88.  100  linear  feet  of  superstructure  completed  on  west  pier,  and  pier  extended 
150  feet ;  east  pier  extended  50  feet,  and  minor  repairs  made  to  both  east  and 
west  piers,  '88, 1819. 

1888-89.  West  pier  extended  150  feet;  superstructure  completed  upon  east  pier, 
'89.  2018. 

1889-'90.  50  linear  feet  of  superstructure  added  to  the  east  pier  and  150  linear  feet 
'  to  the  west  pier,  '90,  2288. 

1890>'91.  24,488  cubic  yards  of  material  dredged  from  the  channel,  '91,  2503. 

189l-'92.  West  pier  superstructure  completed,  '92,  2140. 

Plans. 

By  Maj.  Quinn,  1889,  for  dredging  the  bar  across  the  channel  entrance,  at  an  annual 
cost  of  $15,000,  '89,  2018. 

Projects. 

By  Maj.  Wheeler,  1867,  for  construction  of  2  parallel  piers  of  crib  work  250  feet 
apart,  extending  2,160  feet  from  the  mouth  of  the  Ontonagon  River  to  the 
18-foot  curve  in  Lake  Superior;  dredging  the  channel  between  the  piers  to  a 
depth  of  12  feet ;  estimated  cost,  $363,770,  '67, 20, 63, 65 ;  '86, 1641.  Aggre<;ate 
of  appropriations  from  1867  to  1886,  inclusive,  $285,600,  '86,  1642;  '87,  1967. 

Surveys. 

Maps. 
'88, 1820. 


OOSTENAULA  AND  COOSA WATTEE    RIVERS,   OA.— Impboyb- 

MRNT  OK. 

(Continued  from  Vol.  II,  p.  882.) 

Appropriations. 

1874-'fiS $26,000 

Enirineers. 

Ekginbkrs  in  Chakgr. 
Capt.  R.  L.  Hoxie,  1885-^89.    Report,  '88,  1175. 
Capt.  P.  M.  Price,  1889-'—.    Report,  '89,  2797. 

Obstruc  tio  ns. 

Bridges  ohstructing  navigation,  '89,  2797. 

Operations* 

1887-'88.  No  operations  since  1881,  '88, 1175. 

Plans* 

Capt.  Hoxie,  1888,  states  that  the  existing  channels  suffice  for  present  commeroial 
necessities  and  recommends  no  further  appropriations,  '88,  1175. 

Projects* 

By  Capt.  Overman,  1874,  to  secure  a  3-foot  depth  of  channel  in  the  Oostenaula,  and 
on  the  Coosawattee  good  navigation  for  hoats  drawing  2  feet  during  nine 
months  of  the  year,  tiie  improvement  to  he  accomplished  hy  the  removal  of 
snags  and  trees,  gravel  and  rock  bars;  estimated  cost  for  Oostenaula,  $12,000, 
and  for  the  Coosawattee,  $16,208.50,  '74,  i,  583;  '75,  i,  794 ;  '80, 1693. 
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0»AGE  RIVER,  mo.  AND  KAIV8.— Improvembi^t  of. 

(Continued  from  Vol.  II,  p.  383.) 
A  ppropria  tions. 

1871-'87 $200,000 

1888 5,000,  '88,  1451. 

1890 55,000,  '90,  1993. 

1892 50,000,  '92, 1743. 

Total 310,000 

List  of  appropriations,  '88,  1451. 
Commerce. 
Kefionrces  of  the  locality,  '90,  1997, 2002. 
List  of  stenmers  engaged  on  the  river  during  1891,  '92, 1745. 
Enifineers. 
Chikf  of  Enginkkks. 

Reports, '88,  195;  '89,  229,230;  '90,  205,206;  '91.  262;  '92,  251. 
Enginrer  in  Charge. 
Ma|.  A.  M.  MiUer,  188&-'--.    Reports,  '88,  1450;  '89,  1705;  '90,  1992,  1996;  '91, 
2114;  '92,  1742. 
Assistants. 
J.  W.  Beaman.    Reports,  '89.  1706;  '90,  1993;  '91,  2115;  '92,  1743. 
C.  D.  Lamb.    Report,  '90,  1999. 

OperRtioiis. 

1887-'88.  No  operations,  '88,  1450. 

1888-89.  1,126  linear  feet  of  cross  dam  and  training  wall  repaired;  110  linear  feet 
of  new  dam  built;  29  snags  and  53  rocks  removed  from  the  channel;  work 
done  bv  hired  labor,  '89,  1705, 1706. 

1889-^90.  12  snags  and  3  rock  heaps  removed  from  the  channel,  '90,  1992. 

18:,0-'91.  No  operations,  '91.  2114. 

1891-^92.  66  snags  removed  from  the  channel  and  342  trees  cleared  from  the  bankB, 
'92,  1743. 
Physical  Characteristics. 

Description  of  the  river,  '90,  1996. 

Change  record,  at  tiiscumbia,  Mo.,  for  1891,  '91,  2117;  1892,  '92,  1744. 
Projects. 

Tlic  original  project  adopted  in  1871  proposed  contracting  the  width  of  the  river 
at  shoals  by  means  of  cross  dams  and  training  walls,  dredging  by  means  of 
te.ims  and  scrapers,  and  removal  of  rocks  and  snags  from  channel,  and  trees 
from  banks,  the  object  being  to  obtain  a  2-foot  low-wator  navigation;  esti- 
mated cost,  $230,01X),  '71.  238;  '86,  1395. 

In  1890  Maj.  Miller  proposed  the  construction  of  a  lock  and  dam  near  the  mouth  of 
the  Osage,  with  a  lift  of  10.5  feet  and  a  width  of  52  feet,  at  an  estimated  cost 
of  $200,000,  '90,  1995;  '92,  1742;  making  the  total  cost  of  improvement  of  the 
river,  $430,000,  '92, 1742. 
Siir%'eys. 

Survey  ordered  by  act  of  August  11,  1888.  Made,  1890,  under  direction  of  Maj. 
Miller,  '90,  1995. 


OSWFOO9   N.  T.—CONSTUUCTION  OF  BREAKWATER  AT. 

(Continued  from  Vol.  II,  p.  384.) 

^riatioiis. 

i826-'79 $1,630,012.87 

1888 100, 000. 00, '88,  2085. 

181K) 30, 000. 00, '90,  2867. 

1892 40, 000. 00, '92,  2593. 

Total 1,800,012.87 

Gfiffineers. 

Chief  of  Engineers. 

Reports,  '88,  284;  '89,  335;  '90,  304;  '91,  382;  '92,  360. 
Engineers  in  Charge. 

Capt.  C.  F.  Palfrev,  1886-'90.     Reports,  '88,  2082;  89,  2417. 

Maj.  M.  B.  Adams,^  189C>.     Keport,  '90,  2862. 

Capt.  D.  C.  Kingman,  1891-'—.    Reports,  '91,  2912;  '92,  2581. 
Assistant. 

Wm.  P.  Judson.     Report,  '92,  2594. 
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OSWEGO,  N.  T.—Continaed. 

Operations* 

l«H7-'e5«.  846  linear  feet  of  Khore-arm  superetrncture  renewed;  brencbes  In  break- 
water closed,  and  minor  repairs  to  piers  and  breakwater,  '88,  2u84. 

1888 -'89.  Minor  repairs  to  outer  west  breakwater;  repair  and  extension  of  ligbt- 
house  pier,  '89,  2419. 

1889-^90.  Spur  crib  built  and  placed  on  lake  front  of  outer  breakwater;  277  ciibic 
yards  riprap  placed;  repairs  to  breaches,  decking,  and  lake  arm  of  outer 
breakwater;  work  done  by  hired  labor,  '90,  2864,  2866. 

1890-'91.  1,300  linear  feet  of  outer  breakwater  superstructure  rebuilt;  repairs  to 
wharf  and  outer  breakwater,  '91,  2914. 

1891~'92.  170  linear  feet  of  outer  breakwater  superstructure  rebuilt;  26,845  cubic 
yards  of  material  dredged;  repairs  to  outer  breakwater,  '92,  2581. 
Projects. 

The  earliest  project  was  adopted  in  1827  and  proposed  to  inclose  an  area  at  the 
mouth  of  the  river  by  extending  piers  from  thcKhores  into  the  lake,  and  join- 
ing the  outer  ends  of  the  piers  with  the  shores  by  lateral  breakwater,  '74,  i, 
261, 262.  This  project  was  completed  in  1869  and  the  work  Jornis  the  present 
inner  harbor. 

From  1826  to  1869,  inclusive,  $473,362.87  was  appropriated.  In  1870  the  present 
project  was  adopted,  and  it  consist's  of  a  breakwater  5,800  feet  in  length, 
parallel  to  the  old  west  breakwater  and  about  1,100  feet  in  advance  of  it;  the 
estimated  cost  was  $1,161,682,  '70,  221;  '86,  345.  The  project  was  modified  in 
1879, 1880, 1882,  and  1883  by  the  ])roposed  construction  of  an  east  breakwater 
2,700  feet  long,  the  reduction  of  350  feet  in  the  optuiing  between  the  east  end 
of  the  west  breakwater  and  the  north  end  of  light-house  pier;  the  use  of 
creosoted  timber  in  repairs  to  the  old  breakwater,  the  construction  of  spurs 
along  the  outer  face  of  the  west  breakwater,  and  the  deepening,  by  dredging, 
of  the  inner  harbor  at  the  mouth  of  the  river,  '79,  1743;  '86,  345.  'The  amount 
appropriated  from  1870  to  1886,  inclusive,  was  $1,162,250. 

The  Hoard  of  Engineers  of  1887  recommended  the  removal  of  the  part  of  the  east 
breakwater  already  built,  '87,2391. 

History  of  past  projects,  '87,  2381. ' 

In  1889  Ca|it.  Palfrey  estimated  $192,000  as  required  for  completion  of  the  project, 
including  the  construction  of  parapet  superstructure  and  general  repairs  to 
existing  works,  '89,  2421. 


OTTER  CREEK,  TT.— Ikprovrment  or, 
(Continued  from  Vol.  II,  p.  386.) 


1872-^82 $34,000 

1888 2, 500, '88,  2100. 

1890 5.000, '90,  2881, 

1892 10, 000, '92,  2612. 

Total 51,500 

Contracts* 

1889.  L.  Whitney,  for  dredging,  '89,  2450. 
Eiifflneers. 

Chief  of  Engixeeks. 

Keports,  '88,  289;  '89,  842;  '90,  308;  '91,  386;  '92,  365. 
Engineer  in  Cha.ugf. 
.MaJ.  M.  13.  Adams,  1885-'—.    Reports,  '88.  2100;  '89,  2450;  '90,  2881;  '91,  2935. 
Operations. 
1887-'89.  No  operations, '88,  2100;  '89,  2450. 
1889-^90.  21,000  cubic  yards  material  dredged,  '90,  2881. 
1890-'91.  No  operations,  '91,  2935. 
1891-^92.  20,995  cubic  yards  material  dredged,  '92,  2612. 
Projects* 
The  project  proposed  by  Col.  Newton  in  1872  proposed  the  formation  of  a  channel 
from  Lake  Chainplain  t-o  Vergennes  Basin  100  feet  wide  and  8  feet  deep,  with 
the  formation  of  a  basin  at  Vergennes;  estimated  cost,  $58,148, '72,  273;  '81, 
725. 
In  1882  the  project  was  modified  to  provide  for  rook  removal  at  steamboat  land- 
ing, near  Vergennes,  increasing  the  estimated  cost  to  $73,748.40,  '82,  712. 
In  1884  it  was  further  modified  so  iLi  to  provide  for  a  change  in  the  hitiierto  pro- 
posed channel  at  Hull  Brook  Bund  so  as  to  escape  the  removal  of  rock,  '84, 
2159. 
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OBTEIVDEW    AND   UTANDO   RIVERS,    S.   €•— Survst  of. 
Engioeers. 

ClflKF  OF  ENQINEEItS. 

Reports,  '89,  158 ;  '90,  141. 
Enginkbr  in  Charge.. 
Capt.  F.  V.  Abbot,  1888.    Report,  '90,  1239. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  1239. 

Plans. 

By  Capt.  Abbot,  1889,  for  an  inland  waterway  connecting  Bulls  Bay  and  tbe  har- 
bor of  Charleston  (1)  by  the  Orvenden  and  Wando  rivers;  estimated  cost, 
$1,500,000 ;  (2)  by  the  Sea  Island  route ;  estimated  cost,  $750,000,  '90, 1243, 1244. 

Surveys. 

Ordered  by  act  of  Augast  11, 1888.  Made,  1888,  under  direction  of  Capt.  Abbot, 
'90,1243. 


OUACHITA  AND   B1.4CK    RITERS,  ARK.  AND  LA.— Ihprovb- 

MBNT  OF. 

(Continued  from  Vol.  II,  p.  386.) 

A  pproprlatlons. 

1871-'87 $307,500 

i&fifi  5  Ouachita  and  Black  rivers.  La.  and  Ark..      20, 000,  '88,  134S. 

^^^°^  I  Ouacli ita  River,  Ark.,  above  Camden 9, 000,  '88,  178. 

1890.  Onacbita •. 15,000, '90,  1876. 

1892.  Ouachita 40,000, '92,  1605. 

Total 391,500 

List  of  appropriations,  '88,  1348. 
Commerce. 

Commerce  of  the  river  and  list  of  steamers  engaged,  '91,  1973;  '92, 1606. 
EiiiTlneers. 

Chief  of  Kngineers. 
Report8,'88»  178;  '89,  209,217;  '90,  188;  '91,  238,239;  '92,  231. 

Emginueu  in  Charge. 
Capt.  J.  H.  Willard,  1887-'—.    Reports,  '88,  1346:  '89, 1596, 1631;  '90,  1871, 1878; 
'^1,  19<>i,1975;  '92,1602. 
Operations. 

1887-'89.  No  operations,  '88,  1347:  '89.  1596. 

1889-'90.  2,970  snags,  stumps,  and  logs  removed  from  the  channel,  and  8,580  trees 
cut  and  girdled  on  the  banks  between  Camden  and  the  mouth,  '90, 1872.  3,130 
snags  and  11  cubic  yards  rook  removed  from  the  channel ;  66  cubic  yards  stone 
and  100  linear  feet  brush  wing  dams  built;  39,800  trees  girdled  and  cut,  and 
138,563  square  yards  brush  and  willows  cut  from  banks  above  Camden,  '90, 1878. 

1890-'91.  1,470  snags  cleared  from  the  channel;  34,548  trees  and  stumps  removed 
from  the  banks;  10,035  trees  girdled;  6,767  square  yards  willows  and  brush  out, 
and  250  linear  feet  of  brush  dams  built  between  Camden  and  the  month,  '91, 
1965, 1966.  1,467  snags  and  29  cubic  yards  rock  removed  from  the  channel ;  783 
trees  and  4,304  square  yards  of  brush  cleared  from  the  banks,  and  800  linear 
feet  of  brush  dams  built  above  Camden,  '91, 1976. 

1891-92.  2,562  snags  cleared  from  the  channel,  and  11,368  shore  snags  removed 
from  the  banks;  77,342  trees  cut;  24,543  trees  girdled,  and  676  square  yards  of 
brush  and  willows  cut,  '92, 1604. 
Physical  Characteristics. 

Description  of  the  Ouachita;  table  of  distances,  falls,  etc.,  '89, 1633. 

Plans. 

In  1889,  after  examination  of  the  Ouachita  River  from  its  mouth  to  head  of  navi- 

§ation,  Capt.  Willard  considered  that  the  amount  of  commerce  to  be  benefited 
id  not  justify  a  permanent  improvement,  '89, 1631, 1637. 
Projects. 
The  first  appropriations  were  made  with  a  view  to  the  improvement  of  the  river 
by  means  of  a  system  of  locks  and  dams,  the  estimated  cost  of  which  waa 
$1,163,083,  '72,  346, 348, 370, 374 ;  '73,  484. 
A  portion  of  the  funds  appropriated  was  expended  under  this  project  for  material, 
surveys,  etc.,  when  it  was  abandoned  in  1875,  '75,  i,  521 ;  '80,  1306.    The  bal- 
ance of  the  funds  was  expended  in  the  purchase  and  operation  of  an  iron- 
hulled  snag  boat.    The  present  project  contemplates  the  removal  of  wrecks. 
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OUA€HlTA  AND  BliACK  RIVERS,  ARK.  AND  I^A.— Continued. 

Projects — Con  tinned . 

logs,  anagSy  leaning  timber,  etc.,  and  improvement  of  shoal  places  from  Cam- 
den, Ark.,  to  mouth  of  Black  River,  a  distance  of  369  miles.  The  character 
of  the  project  does  not  admit  of  a  permanent  improvement  or  a  definite  esti- 
mate, '80,  1306;  '84,  1386;  '86.  231;  '88, 1347.  By  act  of  1884  the  Black  River, 
Ark.  and  La.,  was  placed  under  the  same  h»:id  as  the  Ouachita, '86,  1351. 
Amount  expended  on  present  project  to  June  30,  1888,  including  coat  of  snag 
boat  and  outfit,  $193,912,  '88,  1348. 

By  Cant.  Willard,  1887,  for  improvement  of  the  Ouachita  from  Camden  up  to  Arka- 
delphia,  a  distance  of  76  miles,  bv  cutting  leaning  timber,  removing  snags,  and 
building  brush  dams  at  the  shoals;  estimated  cost,  $9,000,  '89, 1598. 
Snrvevs. 

Exanimation  for  permanent  improvement  of  Onachita  River  from  its  mouth  to 
head  of  navigation  ordered  by  act  of  August  11,  1888.  Made,  1889,  under 
direction  of  Capt.  Willard,  '89, 1631. 

Maps. 
'91,  1966, 1969. 


OWENSBOROUOH  HARBOR,  KF.— Examination  of. 

Eng^lneers. 

CiiiBP  OF  Engineers. 
Reports,  '89,  254;  '91,  294,2380. 

EXGINKKR  IN  ClIAItGE. 

Lieut.  Col.  W.  E.  Morrill,  1888.    Reports,  '89, 1903;  '91,  2380. 
Plans. 
In  1889  Lieut.  Col.  Merrill  did  not  consider  the  locality  in  need  of  improvement, '89, 
1904;  '91,2380. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 

Lieut.  Col.  Merrill,  '89,1903. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Lieut.  Col.  Merrill,  '91,  2380. 


PAMLICO  A  WD  BAT  RIVERS,  IV.  C— Examination  of   waterway 

BETWEEN. 

Enifineers. 

Chief  of  Engineers. 
•       Report,  '91.  170,  1421. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1890.    Report,  '91, 1422. 
Assistant. 
Lieut.  M.  M.  Patrick.     Report,  '91,  1423. 
Physical  €liaracteristics. 

Description  of  the  locality,  '91,  1422. 
Plans. 

In  1890  Capt.  Bixby  did  not  consider  tbe  locality  worthy  of  improrement,  '91, 1423. 
Surveyrs. 
Exammntion  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Bixby,  '91, 1422. 


PAimiilCO  AND  TAR  RIVERS,*  IV.  €.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  390.) 

Appropriations. 

1836-'87 $68,000 

1888 10, 000, '88,  856. 

1890 10, 000, '90,  1114. 

1892 10,000, '92,  1120. 

Total 98,000 

List  of  appropriatioHR,  '92,  1122. 

*  The  Pamlico  and  Tar  rivers  aro  ditferent  portions  of  a  single  stream,  the  tipper  portion  lielne  called 
the  Tar. 
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PAIULICO  AND  TAR  ltIV£RS,  IV.  C.-Continned. 

Commerce* 

Developniout  of,  under  improvement,  '88,  857;  '89,  1045. 
Lowering  of  freight  rates  consequent  upon  improvement,  '91,  1348. 
List  of  steamerH  and  statement  of  freight  transported  for  1892,  '92,  1122. 

Engineers. 

ChiKF  of  EN(HNKKR8. 

Reports, '88, 117;  '89,  136;  '90.  122;  '91,  157;  '92,  158. 
Enginkeus  IX  Chargk. 

Capt.  W.  H.  Bixby,  188&-'92.    Reports,  '88,  854;  '89,  1044,  2796;  '90,  1112j  *9±, 
1347. 

Maj.  W.  S.  Stanton,  1892-'—.     Report,  '92,  1118. 
Assist  AX  is. 

J.  D.  Whitford.    Report,  '88,  ^56. 

R.Ransuin.     Reports, '89.  1046;  '90,  1114;  '91,  1349. 

W.  H.  Chadbourne,  jr.     Report,  '92,  1121. 

Obstructions. 

Bridges  obstructing  the  Upper  Pamlico  River,  '89,  2796. 

Operations. 

1887-88.  355  logs,  snags,  and  stumps,  122  jetty  piles,  and  55  cords  of  brush  and 

small  snags  removed,  clearing  a  channel  60  feet  wide  by  2.5  feet  deep  and  5 

miles  in  length,  '88,  855. 
1888-^89.  2,480  trees,  logs,  and  stumps  and  16  cords  of  snags  removed  from  the 

river,  and  1,270  trees  and  logs  removed  from  the  banks,  '89, 1045. 
1889-'90.  No  operations,  '90,  1113. 
1890-'91.  Repairs  to  plant,  '91,  1349. 
1891-*92.  4,548  snags  .and  logs  and  40  cords  of  small  snags  cleared  from  the  channel, 

and  3,666  trees  and  623  cords  brush  cut  on  the  banks,  '92,  1121. 

Piiysical  Characteristics. 

Original  condition  of  the  rivers,  '88,  854. 

Frojects. 

These  two  rivers  have  been  considered  by  Congress  separately  prior  to  1880,  but 
jotntly  ever  since  then.  The  original  project  of  1876  (for  the  Pamlico)  and  of 
1879  and  1889  (for  the  Tar),  as  since  slightly  modified  and  continued  to  date, 
proposed  to  secure  a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to 
Washington:  thence  a  channel  60  feet  wide  and  3  feet  deep  at  low  water  for 
23  miles  fartuer  to  Greenville ;  and  thence  a  channel  60  feet  wide  and  20  inches 
deep  at  low  water  ibr  26  miles  farther  to  Tarboro  and  Rocky  Mount  Little 
Falls.  The  total  final  cost  of  this  work  waa  estimated  in  1889  to  be  $92,200, 
'90,  1112, 

Surveys. 

Maps. 
'90, 1114;  '91,  1348;  '92,  Atlas,  22. 


PA1VIIJNKY  RIVER,  T A.— Improvement  or. 

(Continued  from  Vol.  II,  p.  390.) 

Appropriations. 

1880-'87 $12,500 

1888 3, 000, '88,  830. 

1890 3,0(X),'9O.  1075. 

1892 3,000, '92,  1063. 

Total 21,500 

List  of  appropriations,  '88,  830. 

Eiiiritieers. 

Chief  OP'  Enginrer.s. 

Reports, '88,  112;  '89,  130;  '90,  117;  '91,  115;  '92,  146. 
Enginrkks  in  Charge. 

S.T.  Abert,  U.  S.  ajrent.  IJ>W-'91.     Reports,  '88,  82S;  '89,  1013;  '90,  1074, 

Lient..gol.  P.  C.  Hains,  18j)1-'92.     Report,  '91,  1275. 

Maj.  C.  E.  L.  B.  Davis,  1892-'—.     Report,  '92,  1062. 


RIVERS   AND   HARBORS.  885 

PAIH UlfKV  RIVER,  VA.-Continued. 

Operations. 

18{:S7-'88.  673  linear  feet  of  dike  bnilt;  310  logs,  anags,  Btnmps,  and  trees  remoYed; 

12  mats  built  and  sunk,  '88,  829. 
188&-'89.  No  operations,  '89,  1013. 
1889-'90.  90  trees,  lon^R,  and  snags  removed;  repairs  made  to  dikes  nt  Skidmore  and 

SprtngBars;  566  linear  feet  pile  and  brush  dike  built  at  Skidmores  Bar  by 

hired  labor;  8,076  cubic  yards  material  dredged  under  contract,  '90,  1074. 
1890-'91.  No  operations, '91,  1276. 
1891-^92.  140  snags  removed  from  the  channel,  and  103  trees  cleared  from  the  banks, 

'92,  1063. 

Physical  Characleristlcs. 

Description  of  the  river,  '88,  828. 

Projects* 

By  Oapt.  Phillips,  1880,  for  improvement  of  river  by  dredging  through  sand  and 
gravel  bars,  and  removal  of  snags,  logs,  and  similar  obstructions,  forming  a 
channel  40  feet  wide  and  from  5  to  6  feet  deep  at  low  water;  estimated  cost, 
$19,541,  '80,  905, 906.  Increased  in  1885  to  provide  for  additional  work  on 
lower  bars  to  $28,300,  '85,  983;  '87,  943;  '91, 1275. 

fSnrveys. 

Maps. 
•88,828;  '90,  1074. 


PASCA001JI.A  RIVER,  lYIISS.— Improvbment  of. 

(Continued  from  Vol.  II,  p.  391.) 

Appropriations. 

,   1827-'87 $104,500' 

1888 27,000,  '88;  1212. 

1890 20,000,  '90,  1708. 

1892 20,000,  '92,  1455. 

Total 171,600 

List  of  appropriations,  '88,  1210. 

Contracts. 

1890.  G.  C.  Fob«8  &  Co.,  for  dredging,  at  16.2  cents  per  cnbic  yard,  '90, 1707.  Ala- 
bama Dredging  and  Jetty  Company,  for  dam  construction,  at  $3,350,  '90,  1707. 

1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  24  cents  per  cubic 
yard,  '91,  1791. 

Eng^lneers. 

Chirp  of  Enoinkkrs. 

Reports,  '88,  163;  '89,  190;  '90.  172;  '91,  217;  '92,210. 
Engineer  in  Ciiakge. 

Maj.  A.  N.  Damrell,  1878-'— .    Reports, '88,  1210;  '89.1443;  '90,  1706;  '91,  1788; 

Operations. 

1887-'88.  Dredging  nnder  contract  continued,  '88,  1211. 

1888-^89.  No  operations,  '89,  1445. 

1889-'90.  52,6a5  cnbic  yards  material  dredged,  '90,  1707. 

1890-'91.  131,656  cubic  yards  material  dredged,  '91,  171 0. 

1891-92.  160,217  cubic  yards  material  dredged;  205  snags  and  logs  rlearod  from 
tbe  cbaunel,  and  269  trees  cleared  from  the  banks,  '92,  1 155. 
Projects. 

The  project  of  1879  proposed  the  formation  of  a  dredged  channel  through  the  bar 
at  the  mouth  200  feet  wide  and  7  feet  deep,  and  the  removal  of  snags  and  over- 
hanging trees  from  the  river  for  its  entire  length;  estimfitod  cost,  $53,800,  '74, 
1,  /oTj     #9,  ool. 

From  1878  to  1885,  inclusive,  $59,000  was  appropriate*!.  '86,  1204. 

In  1886  it  was  pr<jposcd  to  form,  by  dredginir,  a  chainiol  12  feet  deep  from  the  mills 
at  Mooa  Point  to  the  anchorage  in  the  bay,  a  distance  of  lU  ujiles;  eslteated 
cost,  $78,100,  '86,  1217.  JJIK 

Owing  to  increased  cost  of  excavation  the  estimate  was  raised  to  $™Bd.  with 
$69,000  for  completion  in  1890,  '90,  1708,  ^^ 
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PASa^OTANK  BIVEU,  IV.  C— Impbovsmsmt  of. 

Appropriations. 

1890 $3, 000, '91. 1337. 

1892 3,000/92,  1113. 

Total....... 6,000 

Engrlneers. 

Chibf  of  Engineers. 

Reports. '89,  148;  '91.  155;  '92,156. 
Engineers  in  Charge. 

Capt.  W.  H.  Bixby,  1888-'92.    Roporti*,  '89,  1135;  '91,  1336. 

Mftj.  W.  S.  Stonton,  1892-'—.    Report,  '92,  1111. 
Assistant. 

C.  Schuster.    Report,  '91, 1337. 

Operations* 

1890-^91.  1,614  snags  and  one  wreck  removed  from  the  channel,  and  65  overhangiiig 

trees  cleared  from  the  banks,  '91,  1336. 
1891-'92.  No  operations,  '92, 1112. 
Pliysical  Cliaraci eristics. 

DeHcription  of  the  locality,  '89,  1136. 

Projects. 

By  Capt.  Blxby,  1889,  for  improvement  for  steamboats  between  the  ends  of  Tamers 

Cnt,  and  the  barges  from  the  Mocra.sin  Tract  up  about  5  miles  to  the  Lebanon 

Bridge;  estimated  cost,  $9,000,  '8?,  1137:  '91,  1335. 
In  1892  Maj.  Stanton  recommended  that  further  improvement  above  the  month  of 

Moccasin  Tract  be  discontinued,  '92,  1112. 
Survejrs. 
Examination  ordered  by  act  of  August  ll,  1888.    Made,  1889,  under  direction  of 

Capt.  Bixby,  '89,  1135. 
Maps. 
'91,  1337;  '92,  Atlas,  19. 


PASSAIC  R1V£R  below  IVewark,  N.  J.— Improvement  of. 

(Continued  from  Vol.  II,  p.  393.) 

Appropriations. 

1872-'87 $172,500 

1888 27, 000, '88,  648. 

1890 40,000,  '90,851. 

1892 "45,000,  '92,875. 

Total 284,500 

List  of  appropriations,  '92,  875. 
Commerce. 

Commercial  interests  of  the  river,  '88,  647, 648. 
Contracts. 

1889.  R.  G.  Packard,  for  dredging,  at  22  cents  per  cubic  yard,  '90,  850. 
1891.  R.  G.  Packard,  for  dredging,  at  30  cents  per  cubic  yard,  '91,  990. 
Engineers. 
Chief  ov  Engineers. 

ReportH,'88,  69;  '89,  88;  '90,  79;  '91,  102;  '92,  102. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1886-^89.    Report,  '88,  646. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  825;  '90,  849;  '91,  988;  '92,  873. 
Operations. 

l887-'88.  500  linear  feet  of  dike  built,  '88,  647. 
1888-89.  Dike  extension  under  contract  continued,  '89,  826. 
1889-'90.  60,008  cubic  yards  material  dredged,  '90,  850. 
1890-'91.  No  operations,  '91,  989. 

1891-'92.  100,692  cubic  yards  material  dredged,  '92,  873. 
Projects. 
By  Col.  Newton,  1880,  for  formation  of  a  channel  200  feet  wide  and  10  feet  deep  at 
mean  low  water  from  the  Pennnylvania  Railroad  Bridge  at  Newark  to  Newark 
Bay  by  dredging  and  tho  construction  of  15,800  linear  feet  of  pile  dike;  esti* 
maW  cost,  $232,875,  '80,  537;  '84,  741. 

*For  improyement  of  the  entire  river,  '92,  875. 
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PASSAIC  RIVER  below  IVewark,  BT.  J.--Continaed. 

Projects — Continaed. 
By  Lieut.  Col.  Gil h'Bpie,  1884,  for  extension  of  channel  throngh  Hhoals  in  Newark 
Bay  bv  dredging  and  the  extension  of  the  dike  at  the  mouth  of  the  river  about 
8,000  feet ;  estimated  cost,  $121,000,  increasing  the  original  estimate  to  $353,875, 
•84,741;  *87,  765,766. 


PASSAIC  RIVER  above  Newark,  N.  J.— Improvement  op, 

(Continaed  firom  Vol.  II,  p.  392.) 

A  ppropriatloDS. 

1872-^87 $126,250 

1888 7, 500, '88,  646. 

1890 5, 100, '90,  849. 


• 


Total 138,850 

List  of  appropriations,  *BB,  646. 
Commerce. 

Commercial  interests  of  the  river,  '88»  646. 
CoDtracts. 

1891.  R.  Parrott,  for  dredging,  at  35  cents  per  cubic  yard,  '91,  993. 
Eogineers. 

Chief  of  Exoineers. 

Reports,  '88,  68;  '89,  87;  '90,  78;  '91, 100;  '92,  102. 
Engineers  in  Charge. 
Capt.  G.  McC.  Perby,  1887-'89.    Report,  '88,  645. 

Capt.  T.  L.  Casey,  1889-'—.     Reports,  '89,  824 ;  '90,  848;  '91, 990;  '92,  876. 
Operations. 
1887-90.  No  operations  on  account  of  insufficient  allotments,  '88,  646;  '89,  824; 

'90,  848. 
1890-'91.  No  operations,  '91,  991. 

1891-'92.  10,718  cubic  yards  material  dredged  under  contract  and  2,333  cnbic  yards 
by  hired  labor,  '92,  877. 
Projects. 
By  Lieut.  Col.  Newton,  1872,  for  partial  Improyement  of  river  above  Newark^  so  as 
to  afford  a  channel  6  feet  deep  at  low  water  to  the  head  of  navigation  at 
Passaic,  by  means  of  dredging  and  dike  construction;  estimated  cost)  $123,924, 
'72,  805,807;  '80,  536;  '86,  793. 
In  1885  {he  project  was  amended  to  provide  for  a  channel  7^  feet  deep  from  the  Erie 

to  the  Midland  Railroad  Bridge,  '87,  764. 
From  1872  to  1886,  inclusive,  $126,2i50  was  appropriated,  when  it  was  estimated  that 
$7,512  would  be  required  for  completion  of  project,  '86,  796,  797.     Amount 
required  for  completion  increased  in  1890  to  .$8,199.79,  to  include  plant  pur- 
chased, '90,  849. 
By  Capt.  Ctisey,  1890,  for  excavating  a  channel  100  feet  wide  and  6  feet  deep  for  a 
distance  of  1,600  feet  through  Third  River  Bar;  also  for  removal  of  bowlders 
at  Tarious  points  in  the  river,  increasing  the  total  estimated  cost  of  the  improye- 
ment to  $193,822,  '91,  991, 992. 
Sarveys. 
Of  river  above  Newark.    Made,  1889,  under  direction  of  Capt.  Casey,  '90, 848. 


PASSO  CATAIil^Oy  TEX.— (See  Matagorda  Bay.) 


PATAPSCO  RIVE  By  RID.— (See  Baltimore  Harbob.) 


PATCHOO^E  RIVER,  IV.  V.— Improvemkmt  or. 

(Continued  from  Vol.  II,  p.  394.) 

Appropriations. 

1890 $15, 000, '91,  827. 

1892 8, 000, '92.  726. 

Total 28,000 

8648 22 
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PATCIIOOVi:  RIVER,  N.  JF.—Continned. 

Contracts. 

1891.  K.  Bailor  &,  Sods,  for  jetty  oonstraction,  riprap,  at  $2.80  per  ton,  '91, 828. 

1892.  A.  £.  Smith,  for  drodgiug,  at  20  cents  per  cubic  yard,  '92,  726. 

Eiig^lncers. 

Chief  of  Engikkers. 

Reports,  '91,  78 ;  '92, 83. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1890-'—.    Reports,  '91,  825 ;  '92,  724. 

Operation  A. 

1890-'91.  450  tons  of  stone  placed  in  riprap  jetty,  completing  160  linear  feet  of  the 

same,  '91,  827. 
1891-92.  2,552  tons  of  riprap  delivered  in  the  Jetty,  completing  900  linear  feet  of 
.    the  same;  16,265  cubic  ynrds  material  dredged  from  the  channel,  '92,  725. 

Physical  Characteristics. 

Description  of  the  locality,  '91,  825. 

Projects. 

By  Lieut.  Col.  McFarland,  1886,  for  excavation  of  a  channel  60  feet  wide  from  the 
highway  bridge  at  Patchogue  to  the  6-foot  contour  in  Great  South  Bay,  a  dis- 
tance of  1  mile;  also  for  protection  of  the  channel  in  the  bay  by  a  riprap 
jetty  along  the  west  side  1,700  feet  in  length ;  estimated  cost,  $40,000,  '91,  ^6. 


PATIJXEI¥T  RIVER,  JIID.—lMPitovEMENi:  of. 

(Continued  from  Vol.  II,  p.  395.) 

A  ppropriations. 

1888 $5, 000, '89,  998. 

1890 6, 000, '90,  1060. 

Total 11,000 

Commerce. 

Tra<le  of  the  river,  '88,  847. 

Contracts. 

1889.  T.  F.  Morgan,  for  dredging,  at  20  cents  per  cubic  yard,  '90,  1060. 

EniTineers. 

Chief  of  Engineers. 

Reports, '88,  110, 116;  '89,  124;  '90,  111;  '91,  141;  '92,  142. 
Engineers  in  Charge. 

S.  T.  Abort,  U.  S.  agent,  1886-'91.    Reports,  '88, 846,  848;  '89,  998;  '90, 1060. 

Lieut.  Col.  P.  C.  Hains,  1891-^92.    Report,  '91,  1262. 

Ma  j .  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '?2,  1049. 

Operations. 

1887-'89.  No  operations,  '88,  846;  '89, 998. 
1889-'90.  18,295  cubic  yards  material  dredged,  '90,  1060. 
1890-'91.  19,525  cubic  yards  material  dredged,  '91, 1263. 
1891-'92.  No  operations,  '92, 1050. 

Physical  Characteristics. 

Description  of  the  river,  '88,  816. 

Projects. 

By  S.  T.  Abort,  1888,  for  improvement  of  tbe  Patuxent  River  between  Benedict  and 
Hills  Landing  by  dredging  tbrough  Bristol  and  Swanus  Point  bars  a  channel 
200  feet  wide  and  from  12  to  13  fet)t  deep;  estimated  cost,  $80,000,  '88, 850;  '91, 
1263. 

In  1891  Lieut.  Col.  Hains  considered  the  improvements  already  .made  upon  the 
river  sufficient  for  its  present  trade,  and  recommended  no  further  appropria- 
tions, '91, 1263. 

Surveys. 

Onlei  cd  bv  art  of  August  5, 1886.    Made,  1888,  under  direction  of  S.  T.  Abert»  '88» 

818. 
Maps. 
'88,850;  '90,1060. 
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PAH^CATUCK  RIVER,  R.  !•  AWB  CONN.— Improvement  of. 

(Continued  from  Vol.  II,  p.  395.) 

Appropriations. 

1871-W $62,000 

1888 10,000, '88,  510. 

1890 16, 600, '90,  580. 

1892 3, 800, '92,  634. 

Total 92,400 

Contracts. 

1890.  Hartford  Dredging  Company,  for  dredging,  at  21  cents  per  cubic  yard,'91, 728. 

En^rineers. 

CiiiRK  OF  Engineers. 

Reports,  '88,  43;  '89,  53;  '90,  48;  '91,  60;  '92,  64. 
Engineers  in  Charge. 
Maj .  W.  R.  Li vermore,  1887-'92.    Reports,  '88,  509 ;  '89, 636 ;  '90,  678 ;  '91,  726. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  633. 
Operations. 
1887-'88.  48,939  cubic  yards  sand,  mud,  and  bowlders  exeavated  from  the  channel, 

'88, 509. 
1888-'89.  8,355  cubic  yards  material  and  6  cubic  yards  bowlders  removed  from  the 

channel,  '89,  635. 
1889-^90.  339  tons  of  rock  and  7,509  cubic  yards  of  sand  and  gravel  removed  from 

the  channel,  '90,  579. 
189a-'91.  17,316  cubic  yards  material  dredgec^,  '91,  727. 
1891-'92.  25,416  cubic  yards  material  dredged,  '92,  634. 
Projects. 
From  1871  to  1875,  inclusive,  $50,000  was  appropriated  and  expended  upon  the  exca- 
vation of  a  channel  5i  feet  deep  at  low  water  and  75  feet  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  upper  and  lower  wharves, 
•71,741,744;  '75,11,296;  '87,565. 
The  present  approved  project  contemplates  widening  the  channel  to  100  feet  below 
the  wharves  and  to  140  feet  between  the  upper  and  lower  wharves,  the  entire 
channel  to  be  dredged  to  8  feet  at  mean  low  water;  estimated  cost,  $38,637,  '88, 
43;  '91,727. 


« 


PAWTUCKET  RIYER9  R.  I.— Improvement  of. 

(Continued  from  YoL  II,  p.  395.) 

Appropriations. 

1867-'87 $132,000 

1888 35, 000, '88,  497. 

1890 30, 000, '90,  668. 

1892 35, 000, '92,  618. 

Total 282,000 

Enn^ineers. 

Chief  of  Engineers.  * 

Reports/88.  38;  '89,  49;  '90,  43;  '91,  54;  '92,  58. 
Engineers  in  Charge. 
Maj.  W.  R,  Li  vermore,  1887-92.    Reports,  '88*  496 ;  '89,  621 ;  '90,  566 ;  '91,  709. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  616,      ' 
Operations. 
l887-'88.  72,248  cubic  yards  material  dredged,  '88,  496. 
188^^89.  No  operations,  '89,  622. 
1889-'90.  54,923  cubic  yards  sand  and  128  cubic  yards  bowlders  and  ledge  rocks 

removed  from  channel  by  hired  labor,  '90,  567. 
1890-'91.  No  operations,  '91,  710. 

1891-^92.  70,213  cubic  yards  material  dredged  by  hired  labor,  '92,  617. 
Piiysical  Characteristics. 

Description  of  the  locality,  '90,  566. 
Projects. 
The  projects  of  1868  to  1874  proposed  the  formation,  b^'  dredging,  of  a  channel  7 
feet  deep  at  low  water  and  75  feet  wide  from  the  month  to  the  city  of  Paw- 
tucket, '67,  449;  '68,  746;  '70,  450;  '75,  ii,290.     This  work  was  completed  in 
1875, '76,  i,49,  207;  '80,  81;  '83.  82;  '84,  609. 
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J^AHTTUCKfiT  RIVER,  R.  I.—Continaed. 

Projects — Continued. 
By  Lieat.  Col.  Elliot,  1884,  for  tlie  formation  of  a  channel,  by  rock  removal  and 
dredging,  100  feet  'wide  and  12  feet  deep  at  mean  low  water  from  the  Red. 
Bridge  to  the  rock  cutting  at  Pawtncket:  thence  a  channel  to  Pawtucket 
Bridge  40  feet  wide  and  12  feet  deep:  estimated  coat,  $382,478,  '84,  85,613: 
•85,  593;  '87,  548. 


PEARIi  RIVER,  MISS.,  below  Jackson.— Impboybment  of^ 

(Continued  from  Vol.  II,  p.  898.) 

Appropriations. 

1880-'87 $93,125 

1880 15,000, '88,  1225. 

1890 20,000, '90,  1716. 

1892 15, 000, '92,  1462. 

Total 143,125 

List  of  appropriations,  '88,  1222. 
Commerce. 

Reduction  in  freight  rates  consequent  upon  improvement,  '88,  1224.  ' 
Benefits  ft'om  improvement,  '90,  1716. 
En§^lneers. 
Chief  of  £nginkbrs. 

Reports, '88,  165;  '89, 192  j  '90,  174;  '91,219;  '92,  212. 
Enginkek  in  Charge. 
Mai.A.1^.Damrell,1884-'— .    Reports, '88,  1221;  '89,  1455;  '90.  1714;  '91.  1795: 

'92, 1460. 
Operations. 
1887-88.  210  snags  and  logs  removed  from  channel,  256  piles  driven,  and  406  cords 

of  willow  mattress  placed,  '88,  1223. 
1888-^89.  1,960  snags,  logs,  and  trees  removed  ft-om  the  channel,  and  2,120  trees  and 

logs  sunk  in  Old  River  Bulkhead ;  700  cords  of  willow  mattress  placed,  '89, 

1458. 
1689-'90.  2,988  snags,  stumps,  and  trees  removed  from  the  channel,  and  2,520  trees 

removed  from  the  banks,  '90,  1715. 
1890-'91.  Log  flat  built,  '91,  1796. 
1891-92.  1,002  snaes  and  9  drift  piles  removed  from  the  channel,  and  13,077  trees 

cleared  from  the  banks,  '92,  1463. 
Projects. 
By  M%j.  Howell,  1879,  for  improvement  of  the  river  from  Jackson  to  the  month,  by 

removal  of  all  trees,  snags,  logs,  and  similar  obstructions,  to  a  depth  of  5  feet 

below  low- water  mark;  also  by  removal  of  overhanging  trees  from  the  banks; 

estimated  cost,  $95,940,  '80,  1155;  '87,  1339. 
Project  modified  in  1885  to  provide  for  dredging  a  channel  12  feet  deep  at  mean 

low  water  over  the  bar  at  the  mouth  of  East  Pearl  River,  '85,  1367 ;  '87,  1341. 
Amount  appropriated  from  1880  to  1886,  inclusive,  $93,125;  amount  estimated  to 

complete  project,  $70,000,  '87,  1339, 1342. 
In  1892  it  was  estimated  that  an  annual  expenditure  of  $5^000  would  be  required 

to  maintain  the  improvement,  '92,  1462. 


PEARIi  RIVER,   AIISSm  between  Carthagre  and  Jackson* 

Improvement  of. 

(Continued  from  Vol.  II,  p.  397.) 
Appropriations* 

1879-'87 ;..  $20,750 

1888 2,500, '88,  1220. 

1890 3,000,  '90,  1714. 

1892 5,000,  '92,  1464. 

Total 31,250 

List  of  appropriations,  '88,  1219. 
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PEARL  RIVER,  MISS.,  between  Caitlia§re  and  Jackson— 

Continued. 

Commerce. 

Rednction  in  freight  and  insnrance  rates  consequent  upon  improvement.  '88,  1220. 

EnfirineerA. 

Chief  of  Enoinebrb. 

Reports/88,  165;  '89,  192;  '90,  173;  '91,  220;  '92,  213. 
Engineer  in  Charge. 

Maj.  A.  N.  Damrell,  1885-'—.    Reports,  '88,  1218;  '89,  1452;  '90.  1713;  '91,  1797; 
'92, 1462. 

Operations. 

1887-88.  27,000  snags,  stumps,  and  sunken  logs  removed  from  the  channel,  and 746 

overhanging  trees  removed  from  the  hanks,  '88,  1229. 
1888-'89.  27,532  snags,  stumps,  and  sunken  logs  removed  from  the  channel,  and  372 

overhanging  trees  removed  from  the  banks,  '89,  1454. 
1889-'90.  No  operations,  '90,  1713. 
1890-'91.  9,148  snags  cleared  from  the  channel,  and  1,194  trees  cleared  from  the 

hanks,  '91,  1798. 
1891-92.  10,330  snags  removed  from  the  channel,  and  5,712  trees  cleared  from  the 

banks,  '92,  1463. 

Projects. 

By  MaJ.  Howell,  1879,  for  improvement  of  the  river  between  Carthage  and  Jack- 
son, a  distance  of  105  miles,  providing  for  a  clear  channel  5  feet  deep  at  low 
stage  of  the  river,  by  removal  of  snags,  logs,  etc. ;  estimated  cost,  $21,000, 
'79, 878, 900 ;  '87, 1336.    Estimate  revised  in  1887  to  $50,000,  '87, 1336 ;  '91, 1797. 


PEARl.   RITER,  miSS.,  between   Edinbnrff   and   Cartliaire.— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  397.) 

Appropriations. 

1884-'87 $4,750 

1888 5,000, '88,  1218. 

1890 5,000,  '90,  1712. 

1892 500,  '92,  1466. 

Total 15,250 

List  of  appropriations,  '89,  1450. 

Commerce. 

Reduction  in  freight  and  hauling  rates  due  to  improvement,  '88,  1217;  '89,  1451. 

En§rineers. 

Chief  of  Engineers. 
Reports, '88,  Iftt;  '89,  191;  '90,  173;  '91,  220;  '92,  214. 

Maj. A.N. Damrell,  1885-'— .    Reports, '88,  1216;  '89,  1450;  '90,  1711;  '91, 1799; 
'92,  1465. 

Operations. 

1887-88.  4,011  snags,  trees,  and  stumps  removed  from  the  channel,  and  128  over- 
hangingtrees  from  the  banks,  '88,  1217. 

1888-'89.  7,970  logs,  snags,  and  stumps  removed  from  the  channel,  and  826  over- 
hanging trees  from  the  banks,  '89,  1451. 

1889-90.  3,§12  logs,  snags,  and  stumps  removed  from  the  channel,  and  3,965  over- 
hanging trees  cut  from  the  banks,  '90,  1712. 

1890-'91.  No  operations,  '91,  1799. 

1891-'92.  22,884  snags  and  stumps  and  31  piles  of  drift  removed  from  the  channel, 
and  9,700  trees  and  logs  cleared  from  the  banks,  '92,  1465. 

Projects. 

By  Maj.  Stickney,  1884,  for  improvement  of  the  river  between  Carthage  and  Edin- 
burg,  a  distance  of  25  miles,  giving  a  high-water  channel  for  six  months  of 
the  year,  by  removal  of  snags,  logs,  and  similar  obstructions ;  estimated  cost, 
$13,469, '84,  1289;  '85,  1371;  '87,  1334;  '88,  1216.  Project  completed  in  1890 
at  a  cost  of  $14,750,  '90,  1712.  An  anunal  expenditure  of  $500  required  for 
maintenance  of  improvement,  '92,  1466. 


. 
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PEAS£  CREEK,  FLA,— Improvemrnt  of. 

(CoDtiuned  from  Vol.  II,  pp.  117  and  399.) 

Appropriations. 

1881^'90 $51,000 

En^neers. 

Chief  of  Engineers. 

Reports,  '88. 147;  '89,  169;  '90,  152;  '91, 190. 
Engineer  in  Charge. 

Capt.  W.  M.  Black,  1886-'—.    Reports,  '88,  1102;  '89,  1339;  '90,  1600. 
Assistant 

Lieut.  D.  D.  QaUlard.    Report,  '88,  1104. 

Operations. 

1887-'90.  No  operations  for  lack  of  funds,  '88,  1102;  '89.  1340;  '90,  1601. 
Piiysical  Ciiaracteristics. 

Description  of  the  river,  '88,  1102;  '89,  1339. 
Projects. 

By  Capt.  Black,  1888,  for  improyement  of  Pease  River  between  the  Florida  Southern 
Railroad  Wharf  and  deep  water  of  the  harbor  by  rook  excavation,  removal  of 
snags,  and  clearing  the  banks  of  overhanging  trees,  giving  a  2-foot  navigable 
channel  of  30  feet  width  during  about  half  tue  year;  estimated  cost,  $25,000, 
'88,  1102, 1103. 


PECONIC  RITEB9  W.  Y.— Survey  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '91, 81. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1890.     Report,  '91,  855. 
Piiysical  Giiaracteristics. 

Description  of  the  locality,  '91,  855. 
Plans. 
By  Col.  Houston,  1891,  for  excavation  of  a  channel  75  feet  wide  and  6  feet  deep  at 
mean  low  water  from  the  head  of  Merritt  Bay  to  Poconic  Bay ;  formation  of  a 
turning  basin  in  Merritt  Day  250  feet  long,  400  feet  wide,  and  6  feet  deep,  and 
extension  of  the  channel  to  2,000  feet  above  Merritt  Bay ;  estimated  coat, 
$44,000,  '91,  858. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Col. 
Houston,  '91,  857. 


PEE  DEE  RIVER,  GREAT,  S.  C— Improvement  ov. 

(Continued  from  Vol.  II,  p.  400.) 

Appropriations. 

1880-W $47,000 

1888 20, 000, '88,  920. 

1890 12,500, '90,  1217. 

1892 10,000, '92,  1205. 

Total 89,500 

List  of  appropriations,  '89, 1180. 
Eni^iucers. 

Chief  of  Engineers. 

Reports, '88,  129;  '89,  153;  '90,  138;  '91,  172;  '92, 171. 
Engineers  in  Charge. 

Capt.  W.  II.  Bixby,  1885-^89.    Report,  '88.  920. 

Capt.  P.  V.Abbot,  1889-'—.     Reports,  '89,  1179;  '90,  1215;  '91,  1450;  '92,  1203. 
Assistant 

R.  Whitford.    Reports, '88,  923;  '89,  1180;  '90,  1217;  '91,  1452;  '92,  1305. 
Op<*  rations. 
1887-'88.  634  logs,  trees,  and  stumps  removed;   also  1,690  trees  from  the  banks^ 
'88,922. 
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PEi:  DEE  UITEB,  GREAT,  8.  C.-Continued. 

Operntlons—  Continued. 
1888-'89.  220  trees  and  Btumps  and  14  cords  small  suaffs  removed  from  tlie  channel; 

50  trees  and  6^  cords  of  brash  removed  from  the  banks,  '89,  1181. 
1889-'90.  1,517  logs,  trees,  and  snags  removed  from  the  channel;  3,551  trees  and 

100  cords  of  brush  cut  from  the  banks,  '90,  1217. 
1890-'91.  1,080  sna^  removed  from  the  channel,  and  1,034  trees  cleared  from  the 

banks,  '91, 1452. 
1891-92.  1,648  snags  and  10  cords  of  small  snags  removed  from  the  channel,  '92, 

1206. 
Physical  Characteristics* 
Original  condition  of  the  river,  '88,  920. 

Projects. 

By  Capt.  Phillips,  1880,  for  improvement  of  Great  Pee  Dee  River  by  removal  of 
obstructions,  natural  and  artificial,  so  as  to  secure  a  navigable  de)>th  of  9  feet 
as  high  as  Smiths  Mills,  about  46  miles  above  the  confluence  of  the  Pee  Dee 
and  Waccamaw  rivers,  and  from  thence  a  depth  of  3i  feet  as  high  as  the  turn 
of  Cheraw,  a  distance  of  149  miles  above  the  confluence  of  the  two  rivers 
above  mentioned, '80,  124,845;  '91,  1450. 
Surveys. 
Maps. 
'89,  1180. 


PEE  DEE  BIVER9  lilTTIiE,  S.  C— Improvement  or. 

(Continued  from  Vol.  II,  p.  401.) 

Appropriations. 

1888 •- $5, 000, '88,  128. 

1890 5,000, '90,  1213. 

1892 5,000, '92,  1202. 

Total 15,000 

EnfTineers. 

Chief  of  Engineers. 

Reports,  '88,  128;  '89.  153;  '90,  138;  '91,  171;  '92,  171. 
Engineer  in  Charge. 

Capt.  F.  V.  Abbot,  1888-'— .    Reports, '89,  1175;   90,  1212;  '91,  1448;  '92,  1201. 

R.Whitford.    Reports, '89,  1176;  '91, 1449;  '92,  1203. 
Operations. 

1887-'88.  No  operations,  '88,  128. 

1888-^89.  883  trees,  logs,  and  siiu^s  removed  from  channel,  nnd  1,771  trees  cut  and 
trimmed'  on  the  banks,  '89,  1176. 

1889-'90.  1,481  stumps  and  snags  removed  from  the  channel,  and  1,022  trees  and 
221  cords  of  brush  cut  from  the  banks,  '90,  1214. 

1890-'91.  1,698  snn^  and  logs  and  44  cords  of  small  snags  removed  from  the  chan- 
nel, and  1,896  trees  and  110  cords  of  bruflb  cleared  from  the  banks,  '91,  1449. 

1891-'92.  1,072  snags  and  logs  and  47  cords  of  small  snugs  removed  from  the  chan- 
nel, and  1,252  trees  and  91  cords  of  brush  cleared  from  the  banks,  '92,  1203. 
Projects. 

By  Ci^t.  W.  H.  Bixby,  1887,  for  improvement  of  the  river  by  the  removal  of  snags, 

trees,  and  similar  obstructions,  clearing  it  for  a  4-foot  draft  steam  navigation 

from  its  mouth  to  the  Lumber  River,  and  thence  for  a  4- foot  draft  pole-boat 

navigation  to  Little  Rock,S.C.;  estimated  cost,  $50,000,  '87,  1114;  '91, 1448. 

Surveys. 

Maps. 
'90, 1214. 


PEHIBROKE  harbor,  nE.— examination  or. 

EngriiM^ci^* 

Chief  or  Engineers. 

Report,  '89,  31. 
Engineek  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1889.    Report,  '89,  546. 
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PEHIBROKE  HARBOBy  RIE.— Continued. 

Physical  Ctaaraetertsties. 

Description  of  the  locality,  '89,  546. 
Plans. 
In  1889  Lieat.  Col.  Smith  did  not  consider  the  harbor  worthy  of  improvement, 
•89,  546. 
Surveys. 
Examination  ordered  by  act  of  Augost  11, 1888.    Made,  1889,  under  direction  of 
Lieut.  Col.  Smith,  '89,  546. 


PENOBSCOT  RIVER,  ME.— (See  Bangor  Harbor.) 


PENSACOLA  HARBORy  FliA.— Improvrment  or* 

(Continued  from  Vol.  II,  p.  402.) 

A  ppropr  latlons. 

lCT8-'87 $215,000 

1888 35, 000, '88. 1166. 

1890 25,000, '90,  16;^. 

1892 75, 000, '92,  1415. 

Total 350,000 

List  of  appropriations,  '88,  1164;  '89,  1377;  '91,  1710. 
Commerce. 

Commerce  of  Pensacola,  '91,  1729, 1734. 
En§:ineers* 
Chirf  of  Engineers. 

Reports, '88,  152,159;  '89,  177,184;  '90,  159;  '91,  202;  '92,  198. 
Board  of  Enoinekks. 
Convened  at  Pensacola,  Fla.,  July  16, 1891,  by  S.  O.  No.  5,  to  examine  and  report 
upon  project  for  improvement  of  Pensacola  Harbor.   .Report,  '91, 1723.    (Capts. 
Price,  Black,  and  Carter.) 
Enoinebbs  in  Charge. 
Capt.  R.  L.  Hoxie,  1885-'89.    Report,  '88, 1163, 1 191 . 

Capt.  P.  M.  Price,  1889-'— .    Reports,  '89,  1376,  1402;   '90, 1627;   '91.  1710,  1713: 
'92, 1412. 

A  Q  QT  fii*  A  fin} 

J.  £.  Turtle.    Reports,  '89,  1378,1408;  '90,  1629;  '91,  1715;  '92,  1415. 
Operations. 

1887-88.  1,716  tons  stone  received,  of  which  1,187  tons  were  placed  in  the  north 
jetty,  '88,  1165. 

1888-^89.  839  tons  stone  placed  in  north  jetty;  345  cubic  yards  of  concrete  blocks 
manufactured;  piles  driven  and  repairs  made  to  plant,  '89, 1379.  ^ 

1889-'90.  Operations  upon  north  and  south  jetties  continued,  '90,  1629. 

1890-'91.  No  operations  pending  reviMion  of  project,  '91,  1711. 

1891-'92.  14,151  cubic  yards  material  dredged,  '92, 1415. 
Physical  Cliaraeteristics. 

Description  of  Pensacola  Bav,  '89,  1404, 1410;  '91,  1723. 

Winds,  tides,  currents,  ancl  tidal  discharge,  '89, 1405, 1408, 1412;  '91, 1724, 1728. 

Movement  of  beach  line,  '91, 1718, 1727. 

Current  velocities,  '91, 1719. 
Plans. 

By  Capt.  Price,  1889,  for  formation  of  a  channel  through  the  outer  and  inner  bars 
of  Pensacola  Harbor  by  construction  of  a  concrete  jetty  on  CiJafaytas  Sfaoala 
extending  from  the  shore  to  the  23-foot  curve  and  built  to  the  height  of  mean 
high  water;  estimated  cost,  $2,295,719,  '89,  1406. 
Projects. 

By  Capt.  Danurell,  1879,  as  modified  by  Board  of  Engineers,  1881,  for  reeetablish- 
ment  of  old  shore  line  by  construction  of  4,000  linear  feet  brush  and  stone  jet- 
ties in  frout  of  Fort  McKae  and  deepening  the  channel  across  the  inner  bar 
by  dredfrfng  to  24  feet  depth  by  300  feet  width ;  estimated  cost,  $150,000,  '79. 
101,  803,  810;  '81,  1175;  '84,  1162;  '86,  1180.  Failure  of  tides  to  maintain 
dredged  channel.  Total  amount  appropriated  from  1878  to  1886,  inclusive, 
$215,000;  estimated  cost  of  completion  of  project,  $40,000,  '87,  1269. 
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PENSACOLA  HARBOR,  FliA.— CoBtinued. 

Projects — Coiitinued. 
In  1888  it  was  estimated  that  $60^000  would  be  required,  for  completion,  making  the 
total  cost  of  the  work  $275,000,  '88,  1164.  This  estimate  was  increased  by 
$81,000  in  1890,  '90, 1630. 
By  Board  of  Engineers,  1891,  to  obtain  a  channel  24  feet  deep  at  mean  low  water 
over  the  inner  and  outer  bars  by  raising  the  shore  arm  of  the  western  jetty  to 
high  water;  raising  the  crest  of  the  jetty  from  the  shoulder  to  a  point  5,000  feet 
out  to  the  mean  height  of  the  beginning  of  ebb  outflow;  for  the  next  4,300 
feet  tiie  crest  to  be  brought  up  to  mean  low  water;  the  shore  arm  of  the 
eastern  jetty  to  be  raised  to  high  water,  the  crest  of  the  jetty  then  to  sink 
within  a  distance  of  1,200  feet  to  the  level  of  the  foundation  course;  the  jetties 
to  be  constructed  witli  a  foundation  course  of  brush  mattress  100  feet  wide 
and  a  superstructure  of  rubble  stone  capped  with  concrete;  total  estimated 
cost,  including  the  removal  of  500,000  cubic  yards  of  material  from  the  channel 
between  the  jetties,  $1,830,400,  '91,  1731,1732. 

Surveys. 

Kesnrvey  of  outer  and  inner  bars  ordered  by  act  of  August  5, 1886.    Made,  1889, 

under  direction  of  Capt.  Price,  '89,  1403;  '91, 1715. 
Maps. 
'90,  1630;  '91, 1733. 


PENSA1JKEE  HARBOR,  UriS.^lMPROVBHKNT  ov. 

(Continued  from  Vol.  II,  p.  403.) 

Appropriations. 

1882-'84 $15,000 

Eiii^ineers. 

Chief  of  Enginrkrs. 

Reports,  '88,  237;  '89,  276;  '90,  249;  '91,  319;  '92,  305. 
Enginkers  in  Charge. 

Maj.  C.  £.  L.  B.  Davis,  1886-'92.    Reports,  '88,  1841;  '89,  2049;  '90,  2333;  '91, 
2533. 

Maj .  y.  F.  Gregory,  1892-'—.    Report,  '92,  2179. 

Operations. 

1887-'91.  No  operations  since  1885,  '88,  1842;  '89.  2049;  '90,  2333. 

1891-92.  600  linear  feet  of  west  end  of  pier  repaired  by  hired  labor,  '92,  2179. 

Plans. 

Maj.  Davis,  1890,  reported  that  there  existed  no  further  commercial  necessity  for 

continuation  of  improvement,  '90,  2333. 

Projects* 

By  Lieut.  Col.  Robert,  1882,  to  secure  a  navigable  channel  from  Green  Bay  into  the 
Pensaukee  River  by  construction  of  2,5(X)  linear  feet  of  slab-pier  work  ext<end- 
ing  to  the  10-foot  curve,  with  dredging;  to  provide  a  channel  of  entrance,  with 
an  available  depth  of  10  and  a  width  of  100  feet;  estimated  cost,  $50,000,  '82, 
2132;  '83,  1650. 


PENSAUKEIV  CREEK,  N.  J.— Examination  of. 

Enifineers. 

Chief  of  Enginkbrs. 

Report,  '91,  118. 
Engineer  in  Charge. 

Maj.  C.  W.  Raymond,  1890.    Report,  '91, 1100. 
Physical  Characteristics. 
Description  of  the  locality,  '91, 1100. 

Plans. 

In  1890  Maj.  Raymond  did  not  consider  the  creek  worthy  of  improvement,  '91, 

1100. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  nnder  direction 

of  M^j.  Raymond,  '91,  1100. 
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PENTlirATlSR  IIARBOR,  RIICH.— Impkovbment  ot 

(Coutinued  from  Vol.  II,  p.  404.) 

A  pproprialioiis. 

1867-^87 $217,820 

1888 8,000, '88,  1908. 

1890 8,000, '90,  2632. 

1892 6, 000, '92,  2330. 

Total 238,820 

List  of  appropriations,  '92,  2330. 
Contracts. 

1889.  Stephen  Bedford,  for  white  pine  timber,  at  $21  per  M  feet,  B.M. ;  Gcer  A 
Crawford,  for  edgings,  at  $3  per  cord ;  Chicago  ancf  Lemont  Stone  Company, 
for  stone,  at  $8.24  per  cord;  Parkhnrst  &  Wilkinson,  for  drift  holts,  at  $2.05 
per  pound,  '89,  2177.  Weimer,  Rath  &  Gaylord,  for  breakwater  construction, 
at  a  total  of  $5,239.62;  Robert  Finch,  for  dredging,  at  17  cents  per  cubic  yard, 
'89,  2178. 

1890.  Geer  &  Crawford,  for  edgings,  at  $3  per  cord,  '90,  2633. 

1891.  Sands  &.  Maxwell  Lumber  Company,  for  white  pine  timber,  at  $18  per  M  feet, 
B.  M. ;  white  pine  plank,  at  $14  per  M  feet,  B.  M.,  and  edgings,  at  $3  per  cord; 
Pnrkhurst  &  Wilkinson,  for  bolts  and  spike,  at  2^  cents  and  21  cents  per  pound ; 
F.  A.  Hagan,  for  stone,  at  $2.24  per  cord,  '91,  2686. 

Engineers. 
Chief  of  Engineers. 

Reports,  '88,  2dA;  '89,  297;  '90,  268;  '91,  339;  '92.  324. 
Engineers  in  Charge. 
Maj.  S.  &f .  Mansfield,  1888-'89.    Report.,  '88,  1907. 

Maj.  W.  Ludlow,  1889-'—.    Reports,  '89,  2176;  '90,  2631;  '91,  2684;  '92.  2328. 
Operations. 
1887-88.  50-foot  pier  extension  under  contract  completed,  '88, 1907. 
1888-'89.  No  operations,  '89.  2176. 
1889-90.  9,917  cubic  yards  material  dredged;  612  linear  feet  sand  fence  built; 

repairs  to  piers,  '90,  2632. 
1890-'91.  7,200  cubic  yards  material  dredged  from  channel  between  piers;  270  linear 
feet  of  south  revetment  rebuilt ;  repairs  to  north  pier  and  south  revetment, 
'91, 2685. 
1891-92.  Repairs  to  south  revetment  completed,  '92,  2329. 
Physical  CharacterlsUcs. 

Description  of  the  locality,  '90,  2631. 
Projects. 
By  Maj.  Wheeler.  1866,  for  increasing  width  of  the  outlet  to  150  feet,  close  piling 
the  sides  of  the  cut,  extension  of  piers  across  the  bar  into  Lake  Michigan  1,2^ 
feet,  and  dredging  the  channel  between  the  piers  to  a  depth  Of  12  feet,  67, 113; 
'68,  130. 
Original  estimate  of  1866  amended,  1873,  to  $192,020, '78,  1205;  '87,  2186.    From 

1867  to  1882,  inclusive,  $192,820  was  appropriated. 
In  1884  Capt.  Lock  wood  considered  that  the  completion  of  the  improvement  would 
require  the  construction  of  300  linear  feet  of  pier  work,  dreading  at  entrance 
and  between  piers,  and  repairs;  estimated  cost,  $70,000,  '84,  l(mO. 
In  1892  Maj.  Ludlow  proposed  the  addition  of  4  cribs  to  the  south  pier  (in  comple- 
^  tion  of  the  existing  project),  and  the  reconstruction  of  521  feet  of  north  pier, 
'  619  feet  of  south  pier,  and  417  feet  of  south  revetment,  1,830  linear  feet  of  sheet 
pi)  ing  for  north  pier  and  south  revetment,  and  dredging ;  estimated  cost,  $53,000. 
'92,  2330. 


PEPPERELL.  COTE,  HIE.— Examination  or. 

Eiigrlneers. 

Chief  of  Engineers. 

Report,  '91,  32, 614. 
Engineer  in  Cuarge. 
Lieat.  Col.  J.  A.  Smith.  1890.    Report,  '91,  614. 
Physical  Characteristics. 

Description  of  the  locality,  '91.  615. 
Plans. 
Lieut.  Col.  Smith  did  not  consider  the  locality  worthy  of  improvement,  '91,  616. 
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PETAIilTMA  GREEK,  CAI^.— Improvbmemt  of. 

(Continued  from  Vol.  II,  p.  405.) 

Appropriations* 

188a-'87 $30,000 

1888 2, 000, '88,  2134. 

1890 4,000,  '90,2918. 

1892 10, 000, '92.  2666. 

ToUl 46,000 

List  of  appropriations,  '92,  2655. 
Contracts. 

1891.  M.  J.  Miller,  for  dredging,  at  50  cents  per  cubic  yard,  '91,  3119. 

Eni:ineers« 

Chibf  of  Knginkkrs. 

Reports,  '88,  295;  '89,  351 ;  '90,  315;  '91,  397;  '92,  373. 
Enginerr  in  Charge. 
Mjij.  W.  H.  Heuer,  1888-'— .    Reports, '88,  2133;  '89,  2488;  '90,  2917;  '91,  3119; 
'92,  2&55. 
Operations. 
1887-88.  Dredging  channel  completed  under  contract,  *88,  2134. 
1888-'91.  No  operations, '89,  2488;  '90,  2917;  '91,  3119. 
1891-'92.  37,025  cubic  yards  material  dredged  from  the  channel,  '92,  2656. 
Plans. 
By  Ma).  Hener,  1888,  for  increasing  the  channel  depth  to  4  or  5  feet  by  removal  of 
about  60,000  cubic  yards  of  material,  at  an  estimated  cost  of  $30,000,  '88, 2134. 
Projects. 
By  Lieut.  Col.  Mendell,  1879,  for  improvement  of  river  below  Petalnma  by  dredg- 
ing the  channel  to  a  depth  of  3  feet  at  low  water,  and  also  shortening  the 
existing  channel  5,820  feet  by  a  cut  50  feet  wide  and  3  feet  deep  at  low  water; 
estimated  cost.  $25,868.    Total  expenditure  to  completion  of  work  in  1884 
was  $27,656,  '85,  2339;  '87,  2446. 


PETIT  JEAN  RITER,  ARK.— Improvement  of. 

(Continued  from  Vol.  II,  p.  406.) 

Appropriations. 

1886-'87 $3,500 

1888 2,.'>00,  '88.  1401. 

1892 3,500, '92,  1683. 

Total 9,500 

€oniiiierce. 

Prospective  increase  to  result  from  improvement,  '88,  1401. 

Probable  reduction  in  freight  rates  consequent  upon  Improvement,  '91,  2047. 

Engineers. 

Chief  ov  Enginrers. 

Reports,  '88,  187;  '89,  220;  '90,  198;  '91,  252;  '92,  243. 
Engineer  in  Charge. 
Capt.H.  S.Taber,  1885-'—.    Reports, '88,  1400;  '89,  1652;  '90,  1939;  '91,  2046; 
•92,  1682. 
Operations. 
l887-'90.  No  operations, '88,  1401;  '89,  1653;  '90,  1940. 
1890-'91.  599  snags  and  340  cubic  yards  rock  and  gravel  removed  from  the  channel^ 

and  4,079  trees  cleared  from  tUo  banks,  '91,  2046. 
1891-'92.  No  operations,  '92,  1683. 
Projects. 
By  Capt.  Taber,  1885,  for  improvement  of  high-water  navigation  as  far  as  Danville 
by  removal  of  suags'ancl  similar  obstructions;  estimated  cost,  $(),'1S0,  '85,  1630. 
Increased,  1888,  to$7,000,  '88, 1401.     ModiKod  in  1889  to  provide  for  the  expendi- 
ture of  $2,500  below  Rocky  Crossing  in  removing  timber  from  the  low- water 
channel  and  a  small  portion  of  the  ledges  at  Slaty  Crossing  and  Robinsons 
Ridge,  increasing  the  estimated  cost  of  improvement  to  $9,500,  '89, 1653, 1654 ; 
'92.  1683. 
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PETOSKET  HARBORy  ]VII€II.--lBiP&oyBMSiiT  of. 

Appropriations. 

1890 $15, 000, '91,  2671. 

1892 20, 000, '92,  2815. 

Total 35,000 

Contnierce. 

Present  aud  prospective  coniinerce  of  the  locality,  '90,  2G70. 
£n§^ineers. 

Chief  of  Enginekrs. 

Reports,  '89,  306;  '90,  274;  '91,  336;  '92,  321. 
Enginrrrs  in  Chakoe. 

Lieut.  Col.  S.  M.  Mansfield,  l$88-'90.    Report,  '90,  2668. 

MaJ.  W.  Lndlow,  1890-'—.    Reports,  '90,  2673;  '91,  2670;  '92,  2314. 

A  aQifi'TAKT 

Lieut.  J.  E.  Kuhn.     Report,  '90,  26d9. 
Piiysical  €iiaracterisUcs. 

Description  of  the  locality,  '90,  2674. 
Projects. 

By  Maj.  Ludlow,  1890,  for  construction  of  a  breakwater  extending  550  feet  offshore 
from  a  point  westward  of  the  landing  to  26  feet  of  water,  and  thence  extend- 
ing eastward  about  1,200  feet,  so  as  to  overlap  the  landing  and  inclose  a 
sheltered  area  open  to  the  eastward  of  about  12  acres ;  estimated  cost,  $170,000, 
'90,2675;  '91,2671. 

In  1892  the  project  was  modified  and  limited  to  the  reconstruction  of  the  existing 
landing  pier  of  solid  crib  work,  with  an  arm  extending  eastward,  at  an  esti- 
mated cost  of  $70,000,  '92,  2314. 
Surveys. 

Surveys  for  harbor  of  refuge  ordered  by  act  of  August  11, 1888.  Made,  1889,  nnd^r 
direction  of  Mi^.  Ludlow,  '90,  2673. 


PHIIiADEIiPHIA    HARBOR,   PA.— (See  Delaware  River  at  Phix^- 

DELPHIA.) 


PIUTE  RITER  at  Saint  Clair  City^  Jllicli*— Examination  or. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Enginkkr  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report,  '89,  2282. 
Plans. 
In  1888  Col.  Poe  considered  the  existing  channel  facilities  sufficient  for  existing 
commercial  requirements,  and  did  not  recommend  further  improvements,  '89, 
2283. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2282. 


PISCATAITAV  CREEK,  lUB.— Examination  or. 

Engineers. 

Chief  of  Engineers. 
Report,  '91,  145, 1279. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1890.    Report,  '90, 1280. 
Piiysical  Cliaracteristics. 

Description  of  the  locality,  '91,  1280. 
Plans. 
In  1890  Lieut.  Col.  Hains  did  not  consider  that  the  local  nature  of  the  improyement 
warranted  expenditure  by  the  United  States,  '91,  1281. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  Col.  Hains,  '91, 1280. 
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PI8CATAWAT  CBEEJK.,  FA.— Examination  of. 

Eni^ineers. 

Chief  of  Enginrrrs. 
Report,  '91, 146, 1289. 
Engineer  in  Charge. 
Lieat.  Col.  P.  C.  Hains,  1890.    Report,  '91, 1289. 
Physical  Characteristics. 

Description  of  the  locality,  '91, 1289. 
Plans. 
In  1890  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement,  '91, 
1290. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  nnder  direction  of 
Lieat.  Col.  Hains,  '91, 1290. 


PliATTSBURO  HARBOR,  N.  T.— Impboybmbnt  ov. 

(Continued  from  Vol.  II,  p.  409.) 

Appropriations. 

1836-'87 $146,180.01 

1888 7, 000. 00, '88,  2097. 

1890 32, 500. 00, '90,  2879. 

Total 185,680.01 

Engineers. 

Chief  of  Engineers. 

Reports,  '88.  288;  '89,  341,343;  '90,  307;  '91,  385;  '92,  864. 
Engineer  in  Charge. 
Maj.  M.  B.  Adams,  1885-'^.    Reports, '88,  2097;  '89,  2447,  2458;  '90,  2878:  '91, 
2931 ;  '92,  2607. 
Operations. 
1887>'88.  25,000  cubic  yards  material  dredged,  '88,  2097. 
1888-'89.  No  operations,  '89,  2447. 
1889-'90.  3,000  cubic  yards  material  dredged,  '90,  2878. 

1890-'91.  Extension  of  breakwater  and  renewal  of  timber  superstructure  in  prog- 
ress, '91,  2931. 
1891-^92.  Breakwater  extension  completed  and  superstructure  construction  in 
progress,  '92,  2608. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2458. 
Plans. 
By  Maj.  Adams,  1888,  for  repair  of  1,250  linear  feet  of  existing  superstructure,  and 
construction  of  300  feet  of  additional  breakwater;  estimated  cost,  $32,500,  '89, 
344, 2459. 

Projects. 

The  earliest  ajppropriation  was  made  in  1836;  between  this  date  and  1844,  under 

appropriations  aggregating  $57,500, 854  iinear  feet  of  breakwater,  covering  the 

city  wharves,  were  built,  '66,  iii,  17;  iv,  1881. 
Between  J864  and  1869  $28,000  was  expended  in  repairs, '66,  i,56;  '67,  234:  '68, 

293;  '69,  182.  • 

In  1870  additional  breakwater  extension  was  undertaken  and  continued  to  1875, 

during  which  time  the  breakwater  was  extended  400  feet,  '71,  254;  '72,  271; 

'73,  393;  '74,  i,274;  '75,  i.352. 
Total  appropriations  from  1836  to  1886,  inclusive,  $146,180. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 

M%j.  Adams,  '89,  2458. 


PliATTSmOlTTHy   NEBR.— (See  Missouri  River  between  mooth  and 

Sioux  City.) 
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PliEASAJVT  RlTEKt  ME.,  Urom  ColumMa  FaUs  to  iU  month.— 

Improvement  of. 

A  pproprlatlons. 

1890 $3, 500, '91,  574. 

Eng^ineers. 

Chief  of  Enginekhs. 

Reports,  '89,  32;  '90,  26;  '91,  20;  '92,  24. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1888-'92.    Reports,  *90,  467;  '91,  573. 
Lieut.  Col.  P.  C.  Haina,  1892-'--.    Report,  '92,  498. 
Assistant. 

F.  S.  Burrowes.    Report,  '90,  470. 
Operations. 
1891-92.  Stone  beacon  bnilt  on  **  Channel  Rocks,"  and  an  iron  spindle  established 
upon  "  CofiQn  Rocks ; ''  55  tons  of  rook  removed  from  river  above  Addison  Point, 
'92,  498. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  468. 
Projects. 
By  Lieut.  Col.  Smith,  1890,  for  improvement  of  the  river  between  Columbia  Falls 
and  its  month  by  removal  of  rock  ledges  and  the  erection  of  three  beacons  to 
mark  the  position  of  dangerous  rocks;  estimated  cost,  $3,500,  '90,470;  '91, 
574. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1890,  under  direction  of  Lieut.  Col. 
Smith,  '90,  469. 


PliYmoUTH  HARBOR,  HIASS.— Improvement  of. 

(Continued  irom  Vol.  II,  p.  409.) 

Appropriations. 

1824-'87 $172,066.90 

1888....  >. 6, 000. 00, '88,  461. 

1890 8,000.00,  '90,511. 

1892 9,500.00,  '92,590. 

Total 195,566.90 

List  of  appropriations,  '92,  590. 
Contracts. 

1888.  A.  R.  Wright,  for  dredging  at  29|  cents  per  cubic  yard,  and  for  removal  of 

bowlders  weigliing  over  3  tons,  at  $10  per  cubic  yard,  '89,  586. 
1890.  National  Dredging  Company,  for  dredging,  at  27  cents  per  cubic  yard,  and 
removal  of  bowlders  of  over  3  tons  weight,  at  $10  each,  '91,  662. 
Eng^ineers. 
CiiiKK  OP  Engineers. 

Reports,  '88,  31;  '89,  41,  43;  '90,  35;  '91, 44;  '92,  50. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.     Report,  '88,  459. 

Lieut.  Col.  S.  M.  Mansfield,  1889-^—.    Reports,  '89,  584,  596;  '90,  510;  '91,  660; 
'92,  588. 
Operations. 
1887-88.  8,312  cubic  yards  material  dredged  from  basin  and  channel,  '88,  460. 
1888-'89.  Breaches  in  plank  bulkheads  at  Long  Beach  repaired  by  hired  labor,  '69, 

585. 
1889-'90.  13,000  cubic  yards  material  dredged  from  the  basin,  '90, 511. 
1890-'91.  6,918  cubic  yards  material  dredged,  '91,  662. 

1891-92.  11,586  cubic  yards  material  dredged,  and  1,300  linear  feet  of  Long  Beaeh 
bulkheads  repaired,  '92, 590. 
Plans. 
In  1888  Lieut.  Col.  Gillespie  estimated  the  cost  of  improvement  of  Goose  Point 
Channel  by  dredging  and  rock  removal  at  $40,000,  and  did  not  consider  the 
improvement  warranted  by  the  commercial  interests  Involved,  '89,  597. 
Projects. 
Prior  to  1875  appropriations  were  applied  to  the  protection  and  preservation  of 
Long  Beach ;  the  aggregate  of  appropriations  from  1824  to  1874,  inclusive,  was 
$103,566.90. 
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PliTMOIJTM  HARBOR,  MASS.— Continued. 

Projects — Continoed. 
By  Lieut.  Col.  Thorn,  1874,  for  dredging  a  channel  100  feet  wide  and  6  feet  deep  from 
the  "  Middle  Ground"  to  *'  Long  Wharf  "  at  Plymouth,  '75,  ii,  414.    Modified  in 
1876  to  provide  for  dredging  a  basin  866  feet  long,  150  feet  wide,  and  8  feet 
deep,infrontof  the  town  wharves, '76.  i,  181;  '77,188;  '78.221;  '81.528. 
In  1884-^85  it  was  proposed  to  widen  the  channel  to  150  feet  and  deepen  to  9  feet, 
'84. 516;  '85.  511.    The  amount  appropriated  from  1875  to  1886,  inclusive,  was 
$68,500,  when  it  was  estimated  that  $15,500  would  be  required  to  complete 
existing  project,  '86,  65 ;  '88.  460.    Increased  to  $17,500  in  1889,  '89,  586. 
Serve  jrs. 
Bxamination  of  Goose  Point  Channel  ordered  by  act  of  August  11, 1888.    mde, 

1888,  under  direction  of  Lient.  Col.  Mansfield,  '89.  596. 
Maps. 
'88.  460. 


FOeonOKE  RIVER,  HID.— IMPROVEMBNT  ov. 

(Continued  from  Vol.  II,  p.  410.) 

Appro  prlatlons. 

J878-'87 $20,500 

List  of  appropriations,  '88,  752. 
En§^ineeri9« 

Chief  of  Enoinrkrs. 

Reports,  '88.  95 ;  '89.  111. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S  agent,  1885-'89.    Reports,  '88,  752;  '89,  904. 
Operations. 
1887-'88.  53,386  cubic  yards  material  dredged,  completing  the  projected  improve- 
ment, '88,  752. 
1888-'89.  No  operations,  '89.  904. 
Projects. 
By  Lieut.  Col.  Craighill,  1878,  for  the  formation  of  a  dredged  channel  7  feet  deep, 
and  removal  of  lo^,  snags,  and  obstructions;  estimated  cost, $9,975, '79,  505, 
510.    Project  comiileted  in  1880,  '81,  889. 
By  W.  F.  Smith,  1885,  for  excavation  of  a  cut-off  below  Sand  Hill  80  feet  wide  and 
7  feet  deep  at  mean  low  water,  the  length  to  be  1,100  feet;  estimated  cost, 
$8,000,  '85,  906;  '88.  752.    Project  completed  in  1888,  '88,  752. 


POINT  JUDITH,  B.  I.— Bbeakwatbb  at. 

Appropriations. 

1890 $75, 000, '91.  723. 

1892 75, 000,  '92,  629. 

Total :..  150.000 

Engineers. 

Chief  of  Enginkrrs. 
Reports,  '89,  56;  '90,  51 ;  '91,  58;  '92.  62. 

£NGINKF.nS  IN   CllAHGE.  • 

Maj.  W.  R.  Livermore,  1888-'92.     Reports,  '90,  592;  '91,  722. 
Capt.  W.  H.  Bixby,  1892--'—.     Report,  '92,  628. 
Operations. 
1890-'91.  Beacon  established,  and  3,000  tons  of  rock  used  in  the  construction  of  a 

portion  of  north  and  east  arms  of  breakwator,  '91,  722. 
1891-92.  8,630  tons  riprap  stone  jilaccd  in  breakwater,  extending  it  200  feet  along 
both  arms,  '92,  629. 
Physical  Characteristics. 

Description  of  the  locality.  '90,  594. 
Plans. 

By  M%).  Livermore,  1889.  for  formation  of  a  harbor  at  Point  .Judith  by  construction 
of  a  riprap  granite  oreak water  along  the  course  of  Squid  Ledge  and  between 
the  southern  extremity  of  the  ledge  and  Point  Judith,  ut  an  estimated  cost 
of  $1,250,000,  '90,  595. 
Surveys. 
Ordered  by  act  of  August  11,  1888.  Made,  1889,  under  direction  of  Maj.  J^iver- 
more,  '90,  591. 
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POIIVT  jrDITH  POND«  R*  !•— Examination  for  habbor  of  refuqk  at. 

.  $7,500 


Appropriations. 


Engineers. 

CniBF  of  Enginebrs. 

Report,  '89,  55. 
Engineer  in  Charge. 
Mail.  W.  R.  Liyermore,  1888.    Report,  '89,  642. 
Ptajrsicai  Ciiaracteristics. 

Description  of  tUe  locality,  '89,  642. 
Plans. 
lin.888Maj.Liyerinore  did  not  consider  the  locality  worthy  of  improvement  to 
the  extent  of  constructing  a  harbor  of  refuge,  '89,  643. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
MaJ.  Livermore,  '89,  642. 


PORT  AUSTIItfy  MICH.— Examination  sv. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge'. 

Col.  O.  M.  Poe,  1888.    Report,  '89,  2280. 
Plans. 
In  1888  Col.  Poe  did  not  consider  the  harbor  worthy  of  improvement,  '89,  2280. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
CoL  Poe,  '89,  2280. 


PORTAGE  IjAKEy  Manistee  County,  JIEicb.— Improvement  of  har- 
bor of  refuge  at. 

(Continued  from  Vol.  II,  p.  412.) 

ropriations* 

18^9-'87 $82,500 

1888 10, 000, '88, 1902. 

1890 8, 000, '90,  2615. 

Total 100,500 

List  of  appropriations,  '92,  2322. 
Contracts. 

1889.  Truman  &  Cooper,  for  dredging^  at  10  cents  per  cubic  yard,  '89,  2170. 
1891.  Truman  &,  Cooper,  for  white  pine  plank,  at  $17  per  M  feet,  B.  M. ;  Geer  d& 
Crawford,  for  edgings,  at  $2.50  per  cord ;  F.  A.  Hageu,  for  stone,  at  $2.24  per 
cord,  '91,  2677. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88.  234,253;  '89,  274,295;  '90,  247,266;  '91,  316,337;  '92,  323. 
Board  of  Engineers. 
Convened  at  Houghton,  Mich.,  December  11, 1890,  by  S.  O.  No.  40,  to  report  upon 
establishment  of  harbor  Jines  in  Portage  Lake.    Report,  '91,  2521.    (Col.  Poe, 
Maj.  Quinu,  and  Capt.  Marshall.) 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1887-'88.    Report,  '88,  1822. 
Maj.  S.  M.  MaiisHeld,  1888-^89.    Report,  '88;  1903. 
Maj.  J.  B.  Quinn,  1888-'91.    Reports,  '89,  2027 ;  '90.  2323. 
Maj.  Wm.  Ludlow,  1889-'—.    Reports,  '89,  2168 ;  '90,  2613. 
liegral  Proeeedinffs. 
Proceedings  against  mill  owners  on  Portage  Lake  for  deposit  of  refuse  within  har- 
bor lines,  '90,  2323. 
Operations. 
1887-88.  North  pier  extended  100  feet:  11,094  cubic  yards  material  dredged, '88, 

1903. 
1888-'89.*  23,000  cubic  yards  material  dredged,  '89,  2169. 
1889-*90.  34,000  cubic  yards  matt  rial  dredged,  '90,  2614. 
1890-'91.  Repairs  to  revetments,  '91,  2676. 
1891-'92.  Ko  operations,  '92,  2321. 
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PORTAO£  liAKE,  iflanistee  County,  Mich.— Continued. 

Obstructions. 

Deposit  of  material  within  the  harbor  lines  of  Portage  Lake  by  stamp  mills,  '88, 
1825. 
Pliysical  Ciiaracteristics* 

Location  and  surroundings  of  Portage  Lake  Harbor,  '90, 2613. 
Projects. 

By  Maj.  Mansfield,  1879,  for  the  formation  of  a  channel  300  feet  wide  and  18  feet 
deep  to  connect  Lakes  Michigan  and  Portage,  the  dredged  cliannel  to  be  pro- 
tected by  parallel  pile  and  crib  piers  extending  to  the  18-foot  curve  in  Lake 
Michigan;  estimated  cost,  $189,860,  '79,  1634, 1636, 1638;  '87,  2181. 

Between  1879  and  1882  $55,000  was  appropriated.  In  1883  Cap t.  Lock  wood  estimated 
for  completion  of  original  project  $210,000,  '84,  1975;  '92,  2322. 


PORTAGE    I.AKI:    AND    liAKE    SUPERIOR    SRIP   CANAI.S, 

JfllCH. — Improvement  of. 

(Cod tinned  from  Vol.  II,  p.  411.) 

Approprtatioiis. 

1886 $10,000 

1890                                J  '20,000) 

^^^ \  1 350, 000  > '92,  2166. 

1892 50,000S 

Tatal 430,000 

Commerce. 

Tonnage  and  freight  passing  the  Sanit  Sainte  Marie  and  Saint  Marys  Falls  canals 
from  1881  to  1890,  inclusive,  '92,  2159. 
Contracts. 
1892.  Williams,  Dangherty  &,  Upham,  for  dredging,  at  25  cents  per  cubic  yard,  '92, 
2164. 
Enf^iiieers. 
CiiiKF  OF  Engineers. 

Reports,  '91,  17 ;  '92, 302. 
Engineer  in  Charge. 

Maj.  J.  F.  Gregory,  1891-*—.    Report,  '92,  2158. 
Assistant. 
Lieut.  H.  £.  Waterman.    Report,  '92,  2166. 
liegisiation. 

Act  of  September  19, 1890,  providing  for  the  close  of  the  canals,  '91, 17. 
Operations. 
1891-92.  14,300  cubic  yards  material  dredged  from  Lake  Superior  Canal  entrance, 
'92,  2165.    History  of  the  Portage  Lake  canals,  '92,  2160, 
Surveys. 
Maps. 
'92,  Atlas,  102. 


PORT    CHESTER  HARBOR,   N.  T.~Improyebient  or. 

(Continued  from  Vol.  II,  p.  413.) 

Appropriations. 

1872-'82 $27,000 

1888 5, 000, '88,  568. 

1890 5, 000, '90,  65L 

1892 5, 000, '92,  703. 

Total 42,000 

List  of  appropriations,  '88,  568. 
Contracts. 

1889.  S.  <&  E.  S.  Belden,  for  riprap  rock,  at  $1.19  per  ton,  '89,  717. 

1890.  J.  A.  Bouker,  for  gneiss  riprap,  at  $1.07  per  ton,  '91,  799. 

*  For  maintenance  of  canals.  t,  ?or  ^urcha^^  of  Portage  canals. 

8648 23* 
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PORT  €II£ST£B  HARBOR,  N.  T.— Continued. 

Eiiifinecrs. 

Chikf  ok  Engineers. 

Reports, '88,  53;  '89,  66;  '90.  59;  '91,  73;  '92,  77. 
Engineeii  in  Charge. 
Col.  D.  C.  Houston,  1886-'— .    Reports,  '88,  567;  '89,  715;  '90,  650;  '91,  797; 
•92,  702. 
Operations. 
1887-^88.  No  operations,  '88,  567. 

1888-'89.  3,698  tons  stone  placed  in  the  breakwater,  '89,  716. 
1889-'90.  No  operations  for  lack  of  funrts,  '90,  651. 
1890^'91.  3,369  tons  of  riprap  delivered  in  tlio  breakwater,  '91,  798. 
1891-92.  No  operations,  '92,  703. 
Physical  Characteristics. 
Description  of  the  harbor,  '88,  567. 

Projects. 

By  Lieut.  Col.  Newtou,  1871,  for  removal  of  *'  sunken  rock"  to  a  depth  of  9  feet: 

also  construction  of  400  linear  feet  of  breakwater  at  Byram  Point;  estimated 

cost,  $96,632,  '72,  809;  '86,  a52. 
Modified  in  1884  to  provide  for  dredji^ng  «^ channel  3  feet  deep  at  mean  low  water 

and  60  to  100  feet  wide  from  the  bay  to  the  vicinity  of  the  wharves,  '84,  712; 

'86  88  652*  '87  621. 
Estimate  reduced  to  $59,000  in  1890,  or  to  $25,000  for  completion,  '90,  651. 

Surveys. 

Maps. 
•89,  716. 


PORT  CLIIVTOIV  HARBOR,  OHIO.— iMrKOVEMENT  OF. 

(Continued  from  Vol.  II,  p.  414.) 

Appropriations. 

1872-'87 $58,000 

1888 5,0()0, '88,  1998. 

1890 3, 000, '90,  2768. 

1892 10, 000, '92,  2494. 

Total 76,000 

List  of  approx)riations,  '92,  2494. 
Conlracts. 

1889.  John  Stang,  for  drodf^ing,  at  25  and  26  cents  per  cubic  yard,  '89,  2306.    John 

Stan^,  for  pier  and  revetment  repair,  '89,  2307. 
18iK).  Carkin,  Stickney  &  Cram,  for  dredgiujr,  at  25  cents  per  cubic  yard,  '91,  2835. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  270;  '89,  322;  '90,  291;  '91,  365;  '92,  346. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-^92.    Reports,  '88, 1986;  '89,  2.305;  '90,  2767;  '91,  2835. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.     Report,  '92,  2494. 
Operations. 
1887-88.  Repairs  to  piers  completed  under  contract,  '88,  1987. 
1888-'89.  9,025  cubic  yards  material  dredged  from  harl)OT  entrance,  '89,  2306. 
1889-'91.  No  operations  for  lack  of  funds,  '90,  2767;  '91,  2835. 
1891-'92.  11,705  cubic  yards  material  dredged,  '92,  2494. 
Projects. 
By  Ma^j.  McFarland,  1871,  for  deepening,  by  dredging,  the  entrance  to  Portage 
River  to  a  depth  of  8  feet,  and  for  the  protection  of  the  channel  by  2  parallel 
piers;  estimated  cost,  $120,000,  '71.  210;  '80,  2100. 
The  etlbrts  of  1872-'73  to  maintain  a  cliannel   by  dredging  having  failed,  in  1875 
Lieut.  Col.  Blunt  proposed  a  pile  revetment  from  the  north  shore,  and  parallel 
and  200  feet  distant  an  ea«t  pile  pier  extending  to  the  10-foot  curve  in  the 
lake, '75,  i,  295,296;  '80,  2100;  '81,  2290. 
From  1872  to  1886,  inclusive,  $58,000  was  appropriated,  when  it  was  estimated  that 
$41,000  would  be  required  to  complete  the  project,  '86,  330;  '92,  2494. 
Survey  is. 
Examination  of  channel,  1889,  '90,  2768. 
Maps. 
'91,  2836. 
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PORT  DAY  TO   TOIVA^TANDA,  1¥.  Y.— (See  Niagara  Rivm.) 


PORT  JEFFERSON  HARBOR,  HT.  Y.— Improvement  of. 

•  (Continued  fVom  Vol.  II,  p.  415.) 

Appropriations* 

1852-^82 $80,200 

18iK) 25,000/91.816. 

1892 10, 000, '92,  71. 

Total 115,200 

List  of  appropriations,  '88,  580. 

Contracts. 

18J)1.  H.  Toomey,  for  i^'ftnite  riprap,  at  $1.50  per  ton,  '91,  817. 
1892.  R.  Parrott,  for  dredginj^,  at  21^  cents  per  cubic  yard,  '92,  717. 

Engrineers* 

Chief  of  Engineers. 

Reports, '89,  70;  '91,  76;  '92,  80. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1886-'—.    Reports,  '88, 578;  '89,  751;  '91,  814;  '92,  713. 

Operations. 

1887-'88.  No  operations ;  project  completed,  '88,  579, 580. 
1890-'^1.  1,464  tons  of  stone  delivered  upon  east  jetty,  '91,  816. 
1891-92.  7,520  tons  of  riprap  deliverud  in  east  and  west  jetties;  2,285  cubic  yards 
material  dredged,  '92,  715. 

Physical  Ciiaracteristics. 

Description  of  the  harbor,  '88,  578;  '89,  751. 


• 


By  Col.  Houston,  1888,  for  repair  and  enlargement  of  east  and  west  Jetties,  and 
enlarging  the  channel,  by  dredging,  to  WO  feet  width  and  10  feet  depth  mean 
low  water;  estimated  cost,  $90,000,  '89,  754. 

Projects. 

By  Maj.  Warren,  1871,  for  the  formation  of  a  dredged  channel  of  entrance  200  feet 

wide  and  7  feet  deep,  protected  by  a  breakwater  800  feet  long,  '71,  86, 804, 808. 

Modified  in  1875  by  the  addition  of  an  east  jetty,  '75,  i,  105;  ii,  265. 
By  Maj.  Barlow,  1877,  for  completion  of  improvement  by  extension  of  jetties  to 

9-foot  curve  and  excavation  of  channel  between  them  to  8  I'eot  at  low  water; 

estimated  cost,  $34,000,  '78,407;  '79,  359;  '80,  468.     Operations   under  this 

project  were  completed  in  1883,  '89,  752. 
In  1889  Col.  Houston  proposed  to  make  and  maintain  a  10-foot  channel  through  the 

inlet  bv  dredging  and  the  repair  and  enlargement  of  the  east  and  west  jetties; 

estimated  cost,  $90,000,  '91,  815;  '92,  714. 


PORTIiAIVD,  WE.— Improvement  of  channel  in  Back  Covb. 

m 

(Continued  from  Vol.  11,  p.  417.) 

Appropriations. 

1886 $26,2.50 

1888 25, 000, '88,  388. 

1890 25, 000, '90,  446. 

1892 20, 000, '92,  521. 

Total 96,250 

List  of  appropriations,  '90,  445. 

Commerce. 

Development  of  business  in  consequence  of  the  improvement,  '90,  445. 

Contracts. 

1889.  Edward  Moore,  for  dredging,  at  22  cents  per  cubic  yard,  '89,  533. 
1891.  National  (Dredging  Company,  for  dredging,  at  11  cents  p  er  cubic  yard,  '91, 
598. 
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PORTLAND,  RIi:.— Continued. 

Eng^iaeem. 

Ghikf  of  Engineers. 

Reports, '88.  17;  '89,  26;  '90,  21;  '91.  27;  '92,  33. 
Engineers  in  Oharok. 
Lieut.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '88,  387;  '89.  531;  '90,  445;  •91,  597. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  520. 
Obstructions. 

Obstruction  of  Back  Cove  Channel  by  Grand  Trunk  Railroad  Bridge^  '90,  445. 
Operations* 
1887-'88.  49,602  cubic  yards  material  dredged,  '88,  388. 
1888-'89.  114,130  cubic  yards  material  dre<lged,  '89,  531,532. 
1889-^90.  74,542  cubic  yards  material  dredged,  '90,  445. 
1890-92.  No  operations,  '91,  597;  '92,  520. 
Projects. 
By  MaJ.  Smith,  1886,  for  widening  and  deepening  the  channel  in  Back  Cove  so  as  to 
afibrd  a  channel  300  feet  wide  and  12  feet  deep  at  mean  low  water  tor  a  dis- 
tance of  about  5,600  feet  along  the  harbor  commissioners'  line;  estimated  cost, 
$181,000,  '86,  542;  '87,  452.    Estimate  reduced  to  $180,000,  '88,  387;  '92,  520. 
Surveys. 
Maps. 
'88,  388. 


PORTI.A1VD  HARBOR,  HIE.— Improvemient  of. 

(Continued  from  Vol.  II,  p.  416.) 
Appropriations. 

1856-'87 $466,477.05 

1888 40.000.00/88,386. 

1890 40, 000. 00, '90,  445. 

1892 30, 000. 00, '92,  519. 

Total 576,477.05 

List  of  appropriations,  '89, 530. 
Contracts. 

1888.  Moore  &  Wright,  for  dredging,  at  3*1  ccnt«  per  cubic  yard  for  hard  and  17 
cents  per  cubic  yard  for  soft  material,  '89,  5^1. 

1891.  Moore  &  Wright,  at  19  cents  per  cubic  yard  for  hard  and  9^  cents  for  soft 
material,  '91,  5U6. 
Eng^ineers. 
Chikit  op  En<1[nk?cus. 

Reports, '88,  16;  '89,  25;  '90,  21;  '91.  27;  '92,  32. 

Enqinkrr  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'—.    Reports,  '88,  385;  '89,  529;  '90,  444;  '91,  595; 
•92,  517. 
Operations. 

l887-'88.  169,872  cubic  yards  material  dredged  from  channel,  '88,  386. 

1888-89.  77,792  cubic  yards  soft  material  and  61,265  cubic  yards  hard  sand  dredged, 
'89,  530. 

1889-'90.  No  operations,  '90,  444 ;  '91.  595. 

1891-92.  Dredging  in  continuation  of  the  29-foot  channel,  '92,  519. 
Projects. 

The  appropriations  of  1836,  1837,  and  1838,  aggregating  $61,336,  were  applied 
toward  the  partial  construction  of  1,763  linear  feet  of  breakwater  on  Stanfords 
Ledge, '78,  199;  '79,  255. 

From  1866  to  1884,  inclusive,  $375,111.05  was  appropriated  and  applied  to  the  com- 
pletion of  the  breakwater  to  a  length  of  2,005  feet,  the  deepening  of  the  lower 
harbor,  by  dredging,  to  21  feet,  afadto  16  feet  as  far  up  as  Browns  Wharf,  and  a 
small  channel  in  the  Back  Cove  to  a  dex^th  of  8  feet, '79,  256;  '86»  57,538; 
•87,  451. 

In  1886  Ma.j.  Smith  proposed  increasing,  by  dredging,  the  channel  approaching  the 
lower  wharves  to  a  width  of  500  feet  and  a  dopth  of  29  feet,  at  an  estimated 
cost  of  $135,000,  '86, 540,  '87, 419.  Total  expenditure  to  1888,  $30,000.  Amount 
required  to  completiX\iroject,  $105,000,  '88,  :^85,  3«0.  ModificMl  in  1889  to  include 
deepening  the  wator  front  in  the  ui)por  part  of  the  harbor  to  16  Icet;  estimated 
additional  co8%  $5,000,  '90,  444;  '92,  518. 
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PORT  ORFOBD9  OREO*— Examination  for  harbor  of  refuok. 

Engineers. 

CiiisF  OF  Engineers. 

Report,  '91,  411. 
Board  of  Engineers. 
Conveoed  at  San  Francisco,  October  27, 1890,  by  S.  O.  No.  66,  to  consider  and  report 
npon  the  proposed  harbor  of  refngo  at  Port  Orford,  Oreg.    Report,  '91,  8305. 
(Col.  Mendell,  Maj.  Handbury,  and  Capt.  Symons.) 

Plans* 

For  plans  and  estimates  considered  by  the  Board  see  '91,  3306. 
Sorveys. 
Examination  ordered  by  act  of  September  19, 189U.    Made,  1891,  under  direction  of 
Capt.  Symons,  '91,  3305. 


PORT   SAIVIIiACy   MICH*— Examination  for  harbor  of  rkfuob  at. 

Ennliieers* 

Chief  of  Engineers. 
Report,  '89,  319. 

ENG1NF.KR  IN  CHARGE. 

Col.  O.  M.  Poe,  1888.    Report,  '89,  2284. 
Physical  Characteristics* 

Description  of  the  locality,  '89,  2285. 
Plans* 
In  1888  Col.  Poe  did  not  consider  Port  Sanilac  worthy  of  improvement  as  a  harbor 
of  refuge,  '89,  2285. 
Surveys. 
Examination  for  harbor  of  refage  ordered  by  act  of  August  11, 1888.    Made,  1888, 
under  direction  of  Col.  Poe,  '89,  2284. 


POBTSmOUTH   HARBOR,  IV.  H.—Improvbment  OF. 

(See  also  Little  Harbor,  N.  U.) 

(Continued  from  Vol.  II,  p.  418.) 

Appropriations* 

1879-'87 $107,000 

1888 15, 000, '88,  895. 

1890 13, 000, '90,  451. 

Total 135,000 

List  of  appropriations,  '88,  394;  '89,  539. 
Contracfs. 

1889.  O.  J.  Jennings,  for  rock  removal,  at  $11  per  cubic  yard,  '89,  540. 
1891.  T.  Symonds,  for  rock  removal,  at  $13  per  cubic  yard,  '91,  605. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  20;  '89,  29;  '90.  24;  '91,  30;  '92,  36. 
Engineers  in  Charge. 
Lieut.  CoL  J.  A.  Smith,  1886-'92.    Reports,  '88,  394;  '89,  539;  '90,  450;  '91,  604. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  527. 
Operations. 
1887-'88.  632  cubic  yards  rock  removed,  '88,  394. 
1888-'89.  No  operations,  '89,  539. 
1889-'90.  168  cubic  yards  rock  removed,  '90,  451. 
1890-'91.  244  cubic  yards  rock  removed,  '91,  604. 
1891-^92.  Project  completed,  '92,  528. 
Projects. 
By  Ijicut.  Col.  Thom,  1879,  for  improvement  of  Portsmouth  Harbor  by  constmotlon 
of  a  breakwater  820  feet  in  length  between  Gn»at  and  Goat  islands;  also  for 
removal  of  Gangway  Rock  to  a  depth  of  20  feet,  and  of  a  part  of  the  ledge 
off  Badgers  Rock  to  a  depth  of  10  feet  mean  low  water,  at  a  toCftl  estimated  cost 
of  $150,000,  '79,  48, 261,  282. 
In  1882  Col.  Thom  did  not  consider  the  completion  of  the  proposed  breakwater 

a  public  necessity,  '84,  474. 
All  contemplated  improvements  completed  and  no  further  appropriation  needed, 
'92,  528. 
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PORT  UTASHllVOTOIY  HARBOR,  UriS.— iMPBOVEiiKNT  of. 

(Continued  from  Vol.  II,  p.  419.) 

Appropriations* 

1870-'87 $169,500 

1888 5, 000, '88,  1857. 

1890 3, 000, '90,  2350. 

1892 6, 500, '92,  2197. 

Total 184,000 

List  of  appropriations,  '92,  2197. 

Eng^ineers. 

Chikf  of  Engineers. 
Reports,  '88,  242;  '89,  281;  '90,  253;  '91,  324;  '92,  310. 

Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1856;  '89,  2065;  '90, 2349;  '91,  2551. 
Maj .  J.  F.  Gregory,  1892-'—.    Report,  '92,  2196. 
Operations* 

1887-88.  50  linear  feet  of  superstrnctnre  built  upon  Crib  No.  17,  north  pier,  '88, 
1857. 

188^'89.  3,510  cubic  yards  material  dredged  by  hired  labor,  '89,  2066. 

1889-'90.  2.^). 525  cubic  yards  material  dredged,  and  repairs  to  north  pier  made  by 
hired  labor,  '90,  2349. 

1890-'91.  9,485  cubic  yards  material  dredged  from  entrance  channel  and  basins^ 
'91.  2.->51. 

1891-'92.  14,360  cubic  yards  of  material  dredged;  40  cords  of  stone  used  in  refilling 
pier  heads,  '92,  2197. 
Projects. 

By  Muj.  Wheeler,  1869,  for  two  parallel  crib  piers  200  feet  apart,  extending  to  14 
feet  in  the  lake,  with  the  dredging  of  a  channel  between  the  piers  12  feet 
deep  and  the  excavation  and  revetment  of  a  (west)  river  basin;  estimated 
cost,  $154,527, '70,  119;  '76,  ii.381.  Modified  in  1870  by  changing  direction 
of  piers  and  reducing  the  width  between  them  to  150  feet,  '73,  207;  '76,  ii,  380. 
Again  modified  in  1876  to  provide  for  the  excavation  of  a  basin  on  tho  north 
Bide  of  the  channel  700  by  200  feet  and  12  feet  deep, '76,  ii,  380;  '77,866. 
Total  estimated  cost  of  project  of  1869,  with  modifications  of  1870  and  1876, 
$181,500, '77,  866;  '83,  1693;  '87,  2050. 


POTOIUAC  CREEK,  VA«— Examination  of. 

Eniflneers* 

Ckikf  of  Engineers.  . 

Report,  '91, 146, 12»>. 
Engineer  in  Charge. 
Lieut.  Col.  P.  C.  Haius,  1890.    Report,  '91, 1285. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1285. 
Plans. 
In  1890  Lient.  Col.  Hains  did  not  consider  existing  commerce  sufficient  to  justify 
an  improvement  of  tho  creek,  '91,  1286. 
Surveys. 
Exammation  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Lieut.  Col.  Hains,  '91,  1286. 


POTOMAC  RIYER  In  vicinity  of  lYashin^ton,  D.  C— Improvs- 

MENT  OF. 

(Continued  from  Vol.  II,  p.  421.) 

Appropriations. 

1833-'87 $1,716,500 

1888 3fH),  000, '88,  777. 

1890 28(),0(K),'9O,  1010. 

1892 200, 000, '92, 1037. 

Total 2,496,500 

List  of  appropriations,  '90,  1038. 
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POTOlVIAe  RIVEB  in  vicinity  of  HTnsliing^ton,  D.  €•— Continaed. 

Contracts. 

1888.  F.W.Smith,  for  lumber,  at  $34.50  per  M  feet,  B.^f.;  D.H.  Shoemaker,  for 
broken  stone,  at  from  $1.40  to  $1.55  per  cubic  yard;  E.  £.  Burroughs,  for  sand, 
at  75  cents  per  cubic  yard,  and  pebbles,  at  $1.20  per  cubic  yard;  C.  S.  Beebe, 
for  piles,  at  7  cents  per  linear  foot,  '88,  789. 

1889.  H.  Wilson,  for  dredging,  at  11^  cents  per  cubic  yard;  T.  P.  Morgan,  for 
dredging,  at  22  cents  jier  cubic  yard,  '89,987.  California  Hydraulic  Dredging 
and  Keclamation  Company,  for  dredging,  at  12^  cents  per  cubic  yard,  '89,  988. 

1890.  J.  H.  McGill,  for  cement,  at  $2.34  per  barrel;  F.  C.  Somers,  for  dredging,  at  20 
cents  per  cubic  yard,  '90,  1041. 

1891.  F.  C.  Somers,  for  dredging,  at  17.9  cents  per  cubic  yard;  W.  H.  Mohler,  for 
building  stone,  at  $1.70  per  cubic  yard ;  F.  C.  Somers,  for  dredging,  at  15i  cents 
per  cubic  yard,  '91,  1251. 

Ensrineers. 
Chikf  of  Enginekrs. 

Reports, '88,  104;  '89,  121;  '90,  108;  '91,  135,146;  '92,  136,147. 
Enciinkisrs  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1883-^92.     Reports,  '88,  777, 782;  '89,  983;  '90,  1087, 1042, 

1045;  '91,  1246;  '92,  1070. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '9^,  1030. 
Assistant. 
L.  R.  Grabill.    Report,  '92,  1074. 
Operations* 
1887-'88.  1,192,112  cubic  yards  material  dredged  from  river  bed  and  deposited 
upon  the  Hats;  excavation  of  tidal  reservoir  continued,  and  coif erdam  built 
and  placed,  '88,  779, 781. 
1888-'89.  Dredging  in  Washington  Channel  continued;  embankments  maintained 
alonir  margin  of  the  till,  and  construction  of  the  reservoir  outlet  resumed, 
'89,  984. 
1889-90.  Masonry  of  reservoir  outlet  completed,  and  cut  dredged  through  Virginia 

Channel  Bar,  '90,  1039. 
1890-'91.  5,100  linear  feet  of  dry  stone  wall  built;  erection  of  embankments  along 

margin  of  reclaimed  flats,  '91,  1247. 
1891-92.  8,740  linear  feet  of  stone  sea  wall  built;  352,027  cubic  yards  material 
dredged  from  the  Virginia  Channel ;  dredging  continued  in  the  Washington 
Channel;  90,217  cubic  yards  material  dredged" from  Anacostia  River  Channel; 
reservoir  outlet  and  wing  walls  completed,  '92,  1033-1035. 
Physical  Ciiaractcristics* 
Description  of  condition  of  the  river  prior  to  improvement,  *88,  778;  '89,  984. 
Freshet  of  June  2, 1889,  '89,  985. 
Plans. 
Special  report  by  Lieut.  Col.  Hains  on  separating  the  wagon  road  from  the  rail- 
road on  the  north  side  of  main  channel  of  the  Potomac  River,  *90, 1042.    Also 
as  to  the  most  suitable  kind  of  bridge  from  foot  of  New  York  avenue  across 
the  Potomac  River  to  Arlington,  '90,  1042. 
By  Lieut.  Col.  Hains,  1891,  for  the  formation  of  a  channel  200  feet  wide  and  24  feet 
deep  at  low  tide  through  live bai*s  up  to  Georgetown;  estimated  cost, $300,000, 
•92,  1072. 
Projects. 
Washington  and  Georgetown  Harbors. 
In  1833  an  appropriation  of  $150,000  was  made  for  the  removal  of  obstnictions 
in  Potomac  River,  the  purchase  of  Little  Falls  Bridge,  and  the  construction 
of  a  turnpike  road,  '79,  591. 
In  1870  it  was  proposed  to  secure  a  depth  of  16  feet  at  low  water  to  Georgetown 
and  along  the  wharves  of  the  Washington  Harbor  from  Arsenal  Point  to  Long 
Bridge,  and  the  removal  of  the  most  dangerous  obstructions  in  Georgetown 
Harbor, '70,  534;  '71,  592,595;  '83,  776;  '86,  135. 
In  1882  this  imytrovemeut  was  merged  in  that  of  the  improvement  of  the  Potomao 
River  at  Washington,  '82,  990, 992. 
Potomac  River. 
In  1882  a  Board  of  Engineers  recommended  the  widening  and  deepening  of  the 
channels  between  Giesborough  Point  and  Easbys  Point,  so  as  to  accommodate 
the  largest  vessels  that  can  reach  tlie  former  locality ;  the  reclamation  of  the 
flats  and  marshes  along  the  city  front,  between  Easbys  Point  and  the  Arsenal, 
by  depositing  thereon  material  dredged  from  the  channels;  the  establishment 
of  harbor  lines  beyond  Avhicli  wharves  shall  not  be  built;  the  removal  or 
rebnildint?  of  Long  Bridge;  the  interception  of  sewage  now  discharged  into 
the  navigation  channel,  and  its  conveyance  to  James  Creek;  estimated  cost, 
$2,500,000,  '82,  990;  '83,  780. 
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POTOMAC  RIT£R  in  vtcfnity  of  Urashlnffton,  D.  €•— Continued. 

Pi'ojects — Continued. 
Potomac  Rivkii — Continued. 
In  1883  the  estimate  was  increased  to  $2,716,365,  '83,  794. 

In  1885  Maj.  Haius  proposed  a  modification  of  height  of  filling  over  reclaimed 
areaa  below  Long  Bridge,  and  the  omission  of  the  surrounding  levee  and 
drainage  system ;  also  the  construction  of  a  tidal  reservoir  for  flushing  the 
canal  sewer,  '85,  939.  Approved  by  Board  of  Engineers,  1885,  '85,  942. 
In  1891  $881,365  was  estimated  as  required  for  completion  of  the  improvement, 
'91,  1249;  '92,  1030. 

Surveys. 

Survey  of  the  Potomac  River  up  to  Washington  ordered  by  act  of  September  19, 

1890.    Made,  1891,  under  direction  of  Lieut.  Col.  Mains,  '92, 1070. 
Maps. 
'88,  782;  '89,  986;  '90,  1038;  '91,  1248;  '92,  Atlas,  17. 


POTOMAC    RITER,   EASTEltlV   BRANCH   (ANACOSTIA 

RIV£R)9  D*  C. — IMPBOVEMSNT  OF. 

Appropriations* 

1890 '$20,000, '92,  1035. 

Contractu. 

1891.  F.  C.  Somers,  for  dredging,  at  17.9  cents  per  onbio  yard,  '92, 1035. 
£ngrineers. 

ClIlEl'  OF  ENGIXKRRS. 

Reports,  '89,  124;  '91,  146;  '92,  138,  146,  398. 
BoAKD  OF  Engineers. 
Convened  at  Washington,  D.  C,  May  16,  1892,  by  S.  O.  No.  10,  to  report  upon 
establisbiMont  of  harbor  lines  in  Anaoostia  River.    Report,  '92, 1080.    (Col. 
Craighill,  Lieut.  Col.  Elliot,  and  Maj.  Davis.) 
Enqinrers  in  Charge. 
Lieut.  Col.  P.  C.  Hains,  1888-'92.    Report,  '89,  993. 
Maj.  C.  E.  L.  B.  Davis,  1892-^—.    Report,  '92,  1035, 1064, 1079. 
Operations. 

1891-*92.  f)0,217  cubic  yards  material  dredged,  '92,  1035. 
Piiyf^ical  Characteristics. 

Description  of  the  locality,  '92,  1065. 
Plans. 
In  1888  Lieut.  Col.  Hains  did  not  consider  the  Eastern  Branch  of  the  Potomae 
worthy  of  improvement,  '89,  993. 
Projects. 
By  Lieut.  Col.  Hains,  1891,  for  improvement  of  Anacostia  River  by  excavation  of 
a  channel  200  feet  wide  and  20  feet  deep  (ultimately  to  be  increased  to  24) 
from  tlie  month  to  the  navy-yard  bridge,  with  a  basin  in  front  of  the  yard 
400  feet  wide  and  20  feet  deep ;  this  channel  to  be  widened  at  a  reduced  depth 
to  1,000  feet  as  the  demands  of  commerce  require  in  the  future;  total  amount 
of  material  to  be  dredged,  4,100,000  cubic  yards;  estimated  cost,  $656,000,  '92, 
1068. 
Surveys. 
Survey  of  Anacostia  River  (Eastern  Branch  of  the  Potomac)  ordered  by  act  of 
September  19, 1890.    Made,  1891,  under  direction  of  Maj.  Davit,  '92,  1065. 


POTOmAC  RITER  at  Moiint  Vemon,  Ta.— Improvement  or. 

(Continued  from  Vol.  II,  p.  423.) 

Appropriations. 

1879-'81 $8,500 

1888 6, 000, '88,  814. 

1890 2,500, '90,  1061. 

Total 17,000 

List  of  appropriations,  '88,  814, 1000. 

— ^^™  ■      -^^^^-^— —  ^— ^— ^^— ^^1— ^.^ .     .^^.— — ^^— ^.^^^^^i^— ^^»^ 

*Froui  appropriatiou  for  improving  Potomac  River. 
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POTOMAC  RITER  at  lUoant  Temon,  Ta.— Continued. 

Contracts. 

1888.  F.  C.  Somers,  for  dredging,  at  llf  cents  per  cubic  yard,  '89,  999. 
1891.  F.  C.  Somers,  for  dredging,  at  11^  cents  per  cubic  yard,  '91,  1253. 
£nijrineers. 
CuiBF  OF  Engineers. 

Reports. '88,  108;  '89,  125;  '90, 112;  '91,  138;  '92,  138. 
Enginkkus  in  Ciiaugb. 
S.  T.  Abert,  U.  S.  agent,  187^'91.    Reports,  '88,  813;  '89,  999;  '90, 106L 
Lient.  Col.  P.  C.  Hains,  1891-'92.     Report,  '91,  1252. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1038. 
Operations. 
1887-'88.  No  operations  for  lack  of  funds,  '88,  814. 
1888-89.  38,296  cubic  yards  material  dredged,  '89,  999. 
1889-'90.  No  operations  for  lack  of  funds,  '90,  1061. 
1890-'91.  12,846  cubic  yards  material  dredged,  '91,  1253. 
1891-'92.  No  operations;  improvement  completed,  '92,  1039. 
Projects. 
By.S.  T.  Abert,  1879,  for  tbe  formation  of  a  dredged  channel  from  deep  water  in  the 
Potomac  to  the  wharf  at  Mount  Vernon  15  feet  wide  and  7  feet  deep,  with  a 
suitable  turning  basin  at  the  wharf;  estimated  cost,  $14,000,  '79,  598, 599;  '86, 
139. 
The  necessity  for  further  deepening  in  1886  increased  this  estimate  to  $17,000,  '86, 

139 ;  '88, 1000. 
In  1888  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet  wide,  and 
from  9  to  10  feet  deep,  with  a  turning  basin  of  200  feet  radius;  total  cost  of 
amended  project,  $2(»,000,  '91,  1252. 
In  1892,  after  an  expanditure  of  $17,000,  the  dimensions  of  the  channel  were  con- 
sidered safflcient  for  the  needs  of  existing  navigation  and  no  further  work  was 
rocouimended,  '92,  1039. 
Surveys. 
Maps. 
'89,1000;  '90.1061. 


POTOMAC  RIVER.— Construction  op  fish  ^ays  at  Great  Faixs  of. 

(Continued  from  Vol.  II,  p.  420.) 

Appropriations. 

1882 $50,000 

1888 25, 000, '88,  2776. 

Total 75,000 

Contracts. 

1891.  T.  H.  Hathaway,  for  construction  of  fish  ways,  at  a  total  of  1^1,906,  '91,  3906. 
Enfifineers. 
Chief  of  Engineers. 

Reports, '88,  312;  '89,  380;  '90,  348;  '91,  443;  '92.  417. 
Enginkeus  in  Charge. 
Maj .  G.  J.  Ly decker,  1883"*89.    Report,  '88, 2776. 
Col.  J.  M.  Wilson,  1889-'90.    Report,  '89, 2825. 

Lieut.  Col.  G.  H.  ElUot,  1890-'—.    Reports,  '90,  3532 ;  '91,  3905 ;  '92, 3382. 
Operations. 
1887-'91.  No  operations, '88,  2766 ;  '89,  2825  j  '90,3532. 
1891-'92.  Fish  ways  in  process  of  construction,  '92,  3382. 
Projects. 
By  Maj.  Lydecker,  1883,  for  erection  of  fish  ways  at  Great  Falls  of  the  Potomac 
River;  estimated  cost, $34,160, '85, 2499 ;  '87,2565. 


POTOHIAC  RIVER,  SOUTH  BRANCH,  IT.  TA.— Examination  of. 

Enffiiieers. 

Chief  of  Engineers. 

Report,  '89, 124. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Uains,  1888.    Report,  '89,  994. 
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POTOIUAC  KITER,  SOUTH  BRANCH,  HT.  TA.— Continued. 

Physical  Cliaracleristics. 

Deaoription  of  the  locality,  '89, 994. 

Plans. 

In  1888  Lieut.  Col.  Hains  did  not  consider  the  South  Branch  of  the  Potomac  River 
worthy  of  improvement,  '89,  994. 

Surveys* 

Eaamiuation  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Hains,  '89,  994. 


POTOmAC  RIVER* — Examination  of  channel  crossing  from  Albxan- 

i>KiA,  Va.,  to  the  Maryland  side. 

Ensrineers* 

Chief  of  Engineers. 

Report,  '89, 134. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  agent,  1888.    Report,  '89, 1029. 
Plans. 
lu  1888  Mr.  S.  T.  Abert  did  not  consider  the  locality  worthy  of  improvement,  *89, 
1029. 
Snrveys* 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of  Mr. 
S.  T.  Abert,  '89, 1029. 


P0W01¥    RIVER,   ]IIASS*—lMPROVEMENT  OF. 

(Continued  from  Vol.  II,  p.  424.) 


Appropriations* 

1888 $3, 000, '88,  24. 

18iK) 5, 000, '90,  486. 

1892 4, 000, '92,  556. 


t 


Total 12,000 

Engineers* 

Chief  of  Engineers. 

Reports,  '88,  24;  '89,  33;  '90,  28;  '91,  35;  '92,  41. 
Engineer  in  Charge. 
Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89, 558 ;  '90, 485 ;  '91, 630 ;  '92. 556. 
Operations*    * 
1887- IK).  Operations  deforred  pending  the  insertion  of  a  draw  in  bridge  at  Salis- 
bury, '88,  24;  '89,  558;  '90,  486;  '91,  630;  '92,  556. 
Projects. 
By  Maj.  Raymond,  1885,  for  the  formation  of  a  dredged  channel  60  feet  wide  and  12 
feet  deep  at  mean  high  water  between  Ainesbiiry  and  the  mouth,  a  distance  of 
li  miles,  at  an  estimated  cost  of  $77,000,  '85,  551;  '89,  558;  '91,  630. 


PRES<tl^E  ISLE  PENINSULA,  ERIE  HARBOR,  PA*— Preserva- 
tion AND  PROTECTION  OF. 

Appropriations* 

1888 $60, 000, '88,  278. 

Contracts* 

1888.  J.  Friday,  for  construction  of  shore  protection,  at  a  total  of  $75,830,  '89, 2356. 
En|;rineers* 

Chief  of  Engineers. 

Reports,  '88,  278;  '89,  329;  '90,  298;  '91,  374;  '92,  353. 
Board  of  Engineers. 

Convened  at  New  York  City,  January,  1890,  to  examine  and  report  upon  Capt. 
Miibnn's  project  for  shore'  i)rotection.  Report,  '90,  2800.  (Cols.  Abbot  and 
Comstock  and  Lieut.  Col.  Gillespie.) 
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IS£.i:   PENI.\SUI.A,  ERIE  HARBOR,  PA.— Continued. 
£u^ln€crs — Contiuned. 

ENGINKKR8  IN   CUAUGK. 

Capt.  F.  A.  Mahan.  1888-'90.    Report,  '89,  2353. 

Maj.  A.  Stickney,  i890-'92.    Reports,  '90,  2799;  '91,  2877. 

Maj.  E.  H.  Ruffuer,  1892-'—.    Report,  '92,  2526. 

Operations* 

1887-^88.  No  operations,  '88.  278. 

1888-'89.  805  linear  feet  of  shore  protection  built,  '89,  2354. 
1889-^90.  3,695  linear  feet  of  shore  protection  built,  '90,  2800. 
1890-'92.  No  operations,  '91,  2878;  '92,  2527. 

Physical  Cliaracteristics* 

Description  of  locality,  '90,  2801. 

Plans. 

By  Capt.  Mahan,  1889,  for  6,000  linear  feet  of  crib  protection,  at  an  estimated  cost 
of  $360,000,  '90,  2800. 

Projects. 

By  Capt.  Ma<;iiire,  1885,  for  protection  of  the  peninsula  by  a  pile  and  sheet  pile  pro- 
tection G,000  feet  long  parallel  with  and  about  100  feet  from  the  shore;  esti- 
mated cost,  $173,000,  '89,  2a53,  2355. 

In  1890  this  project  was  abandoned,  and  it  was  recommended  by  the  Board  of  Enffi- 
neers  that  $20,000  bo  held  in  reserve  to  repair  any  possible  breach  through  the 
peninsula,  the  further  construction  of  shore  protection  being  considered  inad- 
visable, '90,  2803, 2804.    (Cohi.  Abbot  and  Comstock  and  Lieut.  CoL  Gillespie.) 

Surveys. 

Maps. 
'89,  2354. 


PRIME  HOOK  CREEK,  BEL.— Examination  of. 

EnfjTineers. 

Chief  of  Engineers. 

Report,  '89, 112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report,  '89,  905. 
Assistant. 

A.  Stierle.    Report,  '89,  905. 

Piiysicnl  Ciiaracteristics.  ' 

Description  of  the  locality,  '89,  906. 

Plans. 

In  1888  Mr.  W.  F.  Smith  did  not  consider  the  creek  worthy  of  improvement, 
'89,  905. 

Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
W.  F.  Smith,  '89,  905. 


PRIIVCESS  BAT,  STATEUT   ISLAND,  N.  T.— Examination  for 

BIUSAKWATER  AT. 

Engineers. 

Chief  of  Engineers. 

Report,  '91, 107. 
Engineer  in  Charge. 

Capt.  T.  L.  Casey,  1890.    Report,  '91,  1013. 

Plans. 

In  1890  Capt.  Casey  did  not  consider  that  the  limited  commercial  interests  of  the 
locality  warranted  any  improvement,  '91,  1014. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made^  1890,  under  direction 
of  Capt.  Casey,  '91, 1013. 
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PROTIDENCE    RIVER  A  WD  IVARRAOANSETT   BAT,    R.  !•— 

iMPItOVKMKNT  OF. 

(Continued  from  Vol.  II,  p.  425.) 

Appropriations. 

1852-^87 $534,000 

1888 40, 000, '88,  499. 

1890 50,000, '90,  570. 

1892 50,000/92,620. 

Total 674,000 

List  of  appropriations,  '92,  620. 
Contracts. 

1891.  C.  &  U.  E.  DuBoiS;  for  dredging,  at  9  cents  per  enbic  yard,  '91,  714. 
Ensrineers. 

CUIEF  OF  ENGINEKRS. 

Reports,  '88,  39;  '89,  49;  '90,  44;  '91,  54;  '92,  59. 

Enginkkrs  in  Chakge. 
Maj.  W.  R.  Livermore,  1887-'92.    Reports,  '88,  498;  '89,  623;  '90,  568;  '91,  712. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  618. 
Ope  rations. 

1887-88.  199,580  cubic  yards  of  material  dredged,  completing  the  excavation  of 
the  20-foot  anchorage  area,  '88,  499. 

1888-'89.  No  operations,  '89,  623. 

1889-'90.  96,034  cubic  yards  nmd  drod^iod,  '90,  570. 

1890-'91.  140,673  cubic  yards  material  dred«red,  '91,  713. 

189l-'92.  87,776  cubic  yards  material  dredged,  '92,  620. 
Projects. 

The  early  project  dates  from  the  first  appropriation  in  1852,  and  proposed,  by  dredg- 
ing, the  formation  of  a  channel  at  the  *'  Crook  "  and  "  Point  of  Long  Bar''  9 

^  feet  deep  at  mean  low  water;  under  8ubsc(|ueut  appropriations  to  1874  it  was 
expanded  to  depths  of  12  and  14  feet,  together  with  the  removal  of  Bulkhead 
Rock.  The  amount  appropriated  lietween  1852  and  1883,  inclusive,  was 
$59,000, '71,  728;  '79,  307,730,734;  '80,  383;  '81,  82. 

No  appropriations  were  made  between  1873  and  1878. 

The  approved  project  of  1878,  modified  by  Lieut.  Col.  Warren  in  1882,  provides  for 
a  channel  25  feet  deop  and  300  feet  wide,  suitable  for  large  ocean  vessels, 
extending;  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep  water  of 
Narragansett  Bay,  and  for  an  anchorage  basin  between  Fox  and  Fields  points, 
with  cross-section  dimonsions  from  300  feet  width  and  25  feet  depth  to  1,060 
feet  width  and  6  feet  depth;  estimated  cost,  $675,000;  amount  estimated  for 
completion  in  1889,  $165,000,  '89,  625;  '91,  712;  '92,  619. 


PROTIDEHTCE    RIVER,    R.    I.— -Removal  of  Greek  Jacket  Shoai.  at 

Providence. 

(Continued  from  Vol.  II,  p.  424.) 

Appropriations. 

1886-'87 $26,250 

1888 28, 000, '88,  501. 

1890 25,000, '90,  572. 

1892 10, 000, '92,  623. 

Total 89,250 

Eni^ineers. 

Chief  of  Engineers. 

,  Reports,  '88,  40;  '89,  50;  '90,  45;  '91,  55;  '92,  59. 
Engineer  in  Charge. 
Maj.  W.  R.  Livermore,  1888-'—.    Reports,  '88,  500;  '89,  626;  '90,  571;  '91,  715; 
'92,621. 
Operations. 
1887-'88.  206,431  cubic  yards  material  dredged,  '88,  501. 
1888-'89.  No  operations,  '89,  627. 

1889-'90.  147,520  cubic  yards  material  drodnred,  '90,  572. 
1890-'91.  No  operations,  '91,  716. 
1891-'92.  125,104  cubic  yards  material  dredged,  '92,  622. 
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PROVlDElVei:  RIT£It,  R.  1.— Continued. 

Physical  Cliaracterislics. 

Description  of  the  locality,  '89,  626. 

Projects. 

By  Lieut.  Col.  Elliot,  1885,  for  the  removal,  by  dredging,  of  Green  Jacket  Shoal, 
in  the  harbor  of  Providence,  to  u  depth  of  25  feet  at  mean  low  water;  esti- 
mated cost,  $112,346,  '85,  602;  '86,  75,605;  '87,  553;  '92,  621,622. 


PROTllVCETOirN  HARBOR,  IVASS.— Improvement  of. 

(Continned  from  Vol.  11^  p.  426.) 

Appropriations. 

1826-'87 $172,328.44 

1888 7, 000. 00, '88,  463. 

1890 7, 500. 00, '90.  515. 

1892 1, 500. 00, 'St2,  594. 

Total 188,328.44 

List  of  appropriations,  '92,  594. 

Commerce. 

Bene  tits  to  commerce  by  maintenance  of  a  harbor  of  refuge,  '88,  462. 

Contracts. 

1888.  C.  H.  Edwards,  for  delivery  of  stone,  at  $1.38  per  ton,  and  brush,  at  $4  per 
cord,  '89,  591. 

Enfcineers. 

Chief  of  EnginerKs. 

Reports, '88,  32;  '89,  42;  '90,  36;  '91,  45;  '92,  51. 
Engineers  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie,  188a-'89.    Report,  '88, 462. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89, 589 ;  '90, 513 ;  '91, 665 ;  '92, 598. 

Oiierations. 

1887-'88.  232  linear  feet  of  jetty  and  257  linear  feet  of  sand  catches  built,  '88.  462. 

1888-'89.  770  tons  stone  and  135  eords  of  brush  delivered  in  Long  Point  Bulkhead, 
'39,  500. 

1889-'90.  1,118  tons  stone  and  150  cords  of  brush  delivered  in  Long  Point  Bulk- 
head; 60-foot  breach  near  Abel  Hill  Dike  closed  with  plank  bulkhead,  '90, 
514. 

1890-'91.  Bulkhead  construction  at  Long  Point  by  hired  labor,  '91,  666. 

1891-92.  Breakwater  protecting  the  easterly  shore  of  Long  Point  extended  150 
feet;  Long  Point  Bulkhead  completed ;  repairs  to  brush  and  wood  sand  catches 
at  Abel  Hill  Dike,  '92,  593. 

Projects.  ♦ 

The  object  for  which  appropriations  have  been  made  is  the  prevention  or  arrest 
of  the  movement  of  sand  by  the  wind  and  waves,  and  the  consequent  protec- 
tion of  Provincetowu  Harbor  by  the  perpetuation  of  its  low  shore  lines.  The 
works  of  preservation  have  consisted  mainly  of  detached  bulkheads  of  timber 
and  stone,  jetties  of  wood  and  brush,  dikes,  sand-catch  fences,  and  beach 
grass  planting.  The  earliest  appropriation  was  made  in  1826;  between  this 
date  and  1864  $32,850  was  appropriated  for  the  construction  of  jetties  and 
sand  catches,  '66,  iii.  28. 

In  1866  the  project  for  the  protection  of  Beach  Point  and  Long  Point  by  the  con- 
struction of  bulkhead  jetties  was  adopted,  '66,  ii,  29;  '67,  464. 

In  1869  the  construction  of  a  dike  at  High  Head  was  nnclertaken  to  prevent  a 
breach  through  the  outer  beach  across  the  salt  meadows  and  East  Harbor 
Creek,  '69,  60, 420. 

In  1872  a  dike  was  built  at  Abel  Hill  across  the  head  of  Lancy  Harbor  to  prevent 
the  flow  of  the  tide  and  sand  into  the  inner  harbor,  '72,  950. 

Under  subsequent  appropriations  the  works  of  protection  have  been  extended  and 
maintained. 

From  1864  to  1886,  inclusive,  $139,478.14  was  appropriated,  '86,  575 ;  '87,  528.  From 
the  nature  of  the  work  it  can  at  no  time  be  considered  completed,  '88,  462; 
'92,  593. 
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PlJIiTIV£l  TIL.L.E  HARBOR,   N.  T.— iMrROVEMEiNT  of. 

(Continued  from  Vol.  II,  p.  427.) 

A  p  propriattons* 

1870-'87 $71,000 

1890 2, 000.  *91,  2905. 

1892 1, 000, '92,  2562. 

Total 74,000 

Engrineers* 

Chief  of  Engineers. 

Reports,  '91,  379;  '92,  358. 
Engineers  in  Charge. 
Capt.  C.  F.  Palfrey,  1887-'91.    Report,  '88,  2073. 
Capt.  D.  C.  Kingman,  1891-'—.    Reports,  '91,  2903 ;  '92,  2557. 
Operations. 
1887-'91.  No  operations,  '88,  2074  j 

1891-^92.  200  linear  feet  of  sand-tight  sheet  pile  jetty  constructed,  *92,  2561. 
Projects. 
By  Maj.  Bowen,  1872,  for  construction  of  a  pier  to  be  connected  with  the  western 
shore  by  a  breakwater,  both  to  be  20  feet  wide;  also  for  dredging,  at  an  esti- 
mated cost  of  $27,000.    Modified  in  1872  by  the  addition  of  an  east  i>ier  parallel 
to  and  200  feet  from  the  west  pier,  '72, 255.    The  original  project  for  the  forma- 
tion of  a  harbor  was  estimated  to  cost  $59,000,  '74,  i,  250,  but  was  subsequently 
increased  in  1875  to  $71,000,  '75,  i,  331 ;  '84,  2138. 
Total  amount  appropriated  from  1870  to  1886,  inclusive,  $71,000. 


PITIVGO  RITER  to  Slade^^villc,  N.  C— Examination  for  waterway. 

£ngrineers. 

Chief  of  Engineers. 

Report, '93,170, 1418. 

Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1890.    Report,  '91,  1418. 
A.  SSI  ST  an  t. 
Lieu  t.  m!  M.  Patrick.    Report,  '91,  1420. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1418. 
Plans. 

in  1890  Capt.  Bixby  did  not  consider  the  locality  worthy  of  improvement,  '91, 1419. 
Survey^s. 
Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Capt.  Bixby,  '91,  1418. 


PUNTA  RASSA  HARBOR,  FI.A.— Survey  of. 

Commerce. 

Cuiimiercial  interests  of  the  harbor,  '88,  1156. 
Enf^ineers. 
Chief  of  Engineers. 

Report,  '88,  151. 
Engineer  in  Charge. 

Capt.  W.  M.  Black,  1886.    Report,  '88, 1157. 
Assistant 
J.  W.  Sackett.    Report,  '88.  1156. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  1155. 
Projects. 
By  Capt.  Black,  1887,  for  improvement  of  Punta  Rassa  Harbor  by  excavation  of  a 
channel  11  feet  deep  and  200  fi-et  wide  through  the  bar  at  the  harbor  entrance, 
involving  the  removal  of  70,000  cubic  yards  of  material,  at  an  estimated  cost 
of  $40,643,  '88,  1156. 

Surveys. 

ISurvev  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Capt. 
Black,  '88,  1155. 
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PU¥AL.IiUP  BIVJER,  UTASH.— Examination  of. 

Eiifrineers. 

Chief  of  Enginerrs. 

Report,  '91,  409, 3255. 
Enginker  in  Charge. 

Capt.  T.  W.  Symona,  1890.    Report,  '91,  3255. 

A.SRIfiTA^T 

J.  A.  McMillan.    Report,  '91,  3257. 
Plans* 
In  1890  Capt.  Symons  did  not  consider  the  locality  worthy  of  improyement,  '91, 
3256. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Capt.  Symona,  '91,  3256* 


ifcUANICASSEE  BIVER,  miCH.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  319. 
Engineer  in  Charge. 
Col .  O.  M.  Poe,  1888.    Report,  '89,  2284. 
Plstns. 
In  1888  Col.  Poe  did  not  consider  the  river  worthy  of  improyement  by  the  General 
Goyernment,  '89,  2284. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Col.  Poe,  '89,  2284. 


CfcUANTICO  CREEK,  T A.— Examination  of. 

(Continued  from  Vol.  II,  p.  429.) 

Eni[rin<ici*8« 

Chief  of  Engineers. 

Report,  '89,  135. 
Engineer  in  Charge. 
Mr.  S.  T.  Abert,  U.  S.  agent,  1888.    Report,  '89,  1030. 
Physical  Ciiaracteristies. 

Description  of  the  locality,  '89,  1030. 
Plans. 
In  1888  Col.  Craighill  did  not  consider  the  locality  worthy  of  improyement,  '89, 
1030. 
Survejrs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Mr.  S.  T.  Abert,  '89,  1030. 


RACCOON  RIVER,  N.  J.— Improvement  or. 

(Continued  from  Vol.  II,  p.  429.) 

Appropriations. 

1882 $3,000 

Enf^ineers. 

Chief  of  Engineers. 

Report,  '88,  84. 
Engineer  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'88.    Report,  '88,  712. 
Operiitions. 

1887-'88.  No  operations,  '88,  712. 
Plans. 
By  Col.  Weitzel,  1883,  for  improyement  of  Raccoon  River  by  excavation  of  a  chan- 
nel 3  feet  deep  at  low  water,  with  a  bottom  width  of  40  foet  from  the  month 
up  to  Swedcsboro  Railroad  Bridge;  estimated  cost, $17,940, '83,  649;  '87,  810. 
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RACINE  HARBOK,  UriS.— Improvement  OF. 

(Continued  from  VoL  II,  p.  429.) 

Appropriations. 

1844-'87 $237,285 

1888 10,000, '88,  18a5. 

1890 17, 000, '90,  2358. 

1892 25, 000, '92,  2205. 

Total 289,285 

List  of  appropriations,  '92,  2205. 
Confractft. 

1890.  C.  U.  Starke,  for  dredging,  at  25  cents  per  cnbic  yard,  '90,  2357. 

1891.  S.  O.  Dixon,  for  dredginji^,  at  19^  cents  per  cubic  yard,  91,  2563. 

H.  Trnman  and  G.  Cooper,  lor  200  linear  feet  of  pier  extension,  at  $13,219.20,  '91* 
2564. 
Enffineers* 
Chikf  ok  Engineers. 

Reports,  '88,  244 ;  '89,  282, 286;  '90,  255;  '91,  326;  '92,  312. 
Engineers  in  Chaiige. 
Capt.  W.  L.  Marshall,  18H4-'89.    Report,  '88,  1865. 

Maj.  C.  E.  L.  B.  Davis,  1889-^92.    Reports,  '89,  2076, 2108;  '90,  2356;  '91,  2562. 
Maj.  J.  F.  Gregory,  1892-'—.     Report,  '92,  2204. 
Operations. 
1887-'88.  No  operations  for  lack  of  fnnds,  '88, 1865. 
li<88-'89.  36,356  cubic  yards  material  dredged,  '89,  2076. 
1889-'90.  9,627  cubic  yards  material  dredged,  '90,  2357. 
1890-'91.  4,089  cubic  yards  material  dredged  from  channel  between  the  piers; 

extension  of  south  pier  in  progress,  '91,  2563. 
1891-'92.  10,194  cubic  yards  material  dredged;  south  pier  extension  completed  and 
superstructure  built  thereon,  '92,  2205. 
Projects* 
The  original  project  of  1843  proposed  the  formation  of  an  entrance  by  the  exten- 
sion of  two  piers  from  the  mouth  of  the  river,  with  dredging  between  the 
piers,  so  as  to  ^ive  a  channel  12  feet  deep.     (8.  Doc.  42, 35th  Coug.,  1st  sess.,  p. 
62.)    The  modificntions  of  this  project  have  been  to  secure  increased  channel 
depths  up  to  16  feet,  '66,  i,  17;  iv,  121;  '67,  22:  '72,  127;  '77, 102,187. 
The  total  amount  appropriated  from  1844  to  1886,  inclusive,  has  been  $237,285. 
The  estimated  amount  required  for  completion  of  project,  $25,000, '86,  303; 
'87,  2071. 
In  1889  Maj.  Davis  proposed  the  extension  of  the  north  pier  300  feet,  and  the  south 
pier  500  feet,  in  order  to  prevent  the  deposition  of  sand  at  the  harbor  entrance; 
estimated  cost^  $66,550,  which,  together  with  the  $15,450  i*eqnired  for  comple- 
tion of  the  prior  project,  made  a  total  of  $82,000  for  completion  of  projects  for 
improvement  of  the  harbor,  '89,  2077;  '92,  2204. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Maj.  Davis,  '89,  2108. 


RAHWAT  RIVER,  W.  J.— Improvemeih'  of. 

(Continued  from  Vol.  II,  p.  430.) 

Appropriations. 

1879-'82 $37,000 

List  of  appropriations,  '92,  881. 
Commerce. 
Decrease  in,  since  suspension  of  work  of  improvement,  '88,  650. 
Reduction  in  freight  rates  consequent  upon  improvement,  '89,  828. 
Eni[ineers. 
Chief  ok  Engineers. 

Reports, '88,  70;  '89,  89;  '90,  80;  '91,  101;  '92, 104. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby.  1886-'89.    Report,  '88,  649. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  828;  '90,  853;  '91,  995;  '92,  880. 
Operations* 
1887-'90.  No  operations, '88,  649;  '89,  828;  '90,  853;  '91,  995;  '92,  880. 
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RAHITAT  BI¥£B,  N.  JT.— Continued. 

Projects. 

By  Col.  Macomb,  1878,  for  the  formation  of  a  channel  8  feet  deep  at  mean  high 
water,  and  125  feet  wide  from  Bricktown  to  Main  Street  Bridge  in  Kahway; 
eatiiiiated  cost,  $37,000,  '74,  485 ;  '80,  87.  Increased  in  1882  on  account  of  extra 
cost  for  dredgiug  to  $66,250^  '82,  696;  '87,  769;  '91,  995. 


BANCOCAS  RIVER,  BT.  J.— Impkovemei^t  of. 

(Continued  from  Vol.  II,  p.  431.) 

Appropriations. 

1881-'82 $20,000 

1890 10, 000, '91,  1085. 

1892 5, 000, '92,  936. 

Total 35,000 

List  of  appropriations,  '92,  936. 
Contracts. 

1891.  F.  C.  Somers,  for  dredging,  at  22  cents  per  cubic  yard,  and  removal  of  three 
wrecks,  at  a  total  of  $800,  '91,  1085. 

1892.  F.  C.  Somers,  for  dredging,  at  14|(  cents  per  cubic  yard,  '92,  935. 
Engrineers. 

Chief  ok  Engineers. 

Reports,  '88,  82;  '91. 116;  '92,  117. 
Enginekks  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-*91.    Report,  '88,  708. 
Mty.  C.  W.  Raymond,  1891-'—.    Reports,  '91,  1084;  '92,  935. 
Operations. 
1887--'88.  No  operations ;  last  appropriation  made  in  1882,  '88,  708. 
1890-'91.  Three  wrecks  and  32,749  cubic  yards  of  material  removed  from  the  chan- 
nel between  the  mouth  and  Centerton,  '91,  1085. 
1891-'92.  7,330  cubic  yards  material  dredged,  '92,  935. 
Projects. 
By  Col.  Ma<$omb,  1881,  for  excavation  of  a  channel  from  150  to  200  feet  wide,  with 
a  low-water  depth  of  6  feet  from  mouth  to  Centerton,  a  distance  of  7^  miles, 
and  a  5-foot  low- water  channel  from  thence  to  Mount  Holly;  estimated  cost, 
$81,236,  '81,  798;  '91,  1084. 


RAPPAHANNOCK  RIVER,  V A.— Improvement  or. 

(Continued  from  Vol.  II,  p.  432.) 

Appropriations. 

18:»2-'87 $190,500 

1888 *  15, 000, '88,  823. 

1890 15,000, '90,  1069. 

1892 20, 000, '92,  1054. 

Total 240,500 

List  of  appropriations,  '88,  822;  '92,  1054. 
Contracts. 

1888.  American  Dredging  Company,  for  dredging,  at  23  cents  per  cubic  yard, 
'88,  821. 

1889.  George  £.  Ward,  for  brush  mattress  dike  construction,  at  $4.53,  $3.45,  and 
$2.65,  respectively,  per  linear  foot,  '89,  1006. 

1891.  F.  C.  Somers,  for  dredging,  at  31  cents  per  cubic  yard,  '92, 1053;  H.  T.  Morri- 
son &,  Co.,  for  construction  of  plant,  at  a  total  of  $6,129.75,  '92, 1053. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '88,  111;  '89,  128;  '90,  114;  '91, 142;  '92,  143. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  8.  agent.  1875-^91.    Reports,  '88,  819;  '89,  1005;  '90,  1065. 
Lieut.  Col.  P.  C.  Hains,'  1891-'92.    Report,  '91,  1264. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report.,  '92,  1050. 

*$S,000  of  tUs  wu  for  Urban*  Creek,  ■90, 10«8. 

8648 2i 
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RAPPAHANIVOCK  RlVClt,  VA.-Continued. 

Operations. 

1887-'88.  730  linear  feet  of  crib  dike,  aiid  678  linear  feet  of  pile  dike  built,  and 
1,5%  linear  feet  of  brush  mattress  sunk ;  12,438  cubic  yards  nlaterial  dredged; 
197  cubic  yards  of  stoue  blasted  and  removed,  '88,  822. 

1888-'89.  Kepairs  to  plant;  758  linear  feet  brush  bank  protection  repaired;  617 
linear  feet  sheet  pile  dike  repaired ;  1,840  square  feet  of  mattress  snnk^  133 
snags,  logs,  and  trees  removed  ;  the  above  work  wa^  done  by  hired  labor;  450 
linear  feet  dike  built  under  contract,  '89,  10(6. 

1889-*90.  156  linear  feet  of  retaining  dike,  462  linear  feet  shore  conneotlon,  and 
1,291  linear  feet  brush  mattress  dike  built,  '90,  1CG6. 

1890-'91.  Repairs  to  dike  construction  at  Fredericksburg,  Pollock,  Bernard,  8pott8- 
wood,  and  Castle  Ferry  bars,  '91,  1266. 

1891~'92.  18,028  cubic  yards  material  dredged ;  sunken  scow  removed  from  the  chan- 
nel, '92,  lOo:}. 
Physical  Cliaracterislics. 

driginal  condition  of  the  river,  '88,  819-820. 
Projects. 

By  Maj.  Craighill,  1871,  for  the  formation  of  a  channel  100  feet  wide  and  10  feet 
deep  at  io>v  water  by  dredging  through  shoals,  removal  of  rocks,  and  by 
training  dikes  at  various  points, '71,  596;  '72,  689. 

By  S.  T.  Abert,  1879,  for  the  format  ion  of  a  channel  UH)  feet  wide  and  10  feet  deep 
over  the  bars  between  Fredericksburg  and  Port  Koyal,  to  be  secured  by  dredg- 
ing and  the  construction  of  dikes  and  wing  dams;  also  for  increasing  the 
channel  width  to  200  feet  and  the  depth  to  15  feet  below  Port  Royal,  and 
the  maintenance  of  sauie  bv  construction  of  training  dikes:  estimated  cost, 
$291,000,  »79,  ^5,  61:J;  '80,764;  '87,9;^.  Amount  appropriaied  from  1871  to 
1S86,  inclusive,  $L87,5(K);  amount  estimated  to  comxdete  project.  $194,000:  '86, 
142;  '87,  937;  '91,  1265. 
Surveys. 

Maps. 
'88,  822;  '90,  1066. 


BARITAIV  BAY,  IV.  J.— Imphovemknt  of. 

(Continued  from  Vol.  II,  p.  433.) 

A  |»propriatioitfi»« 

18><l-87 $157,500 

1S«?<.... 2.5, (HK), '88,  636. 

1890 4(),()(H),'90,  756. 

1»92 40;000,'92,  836. 

Total 262,500 

List  of  appropriations,  '88,  636. 
Contracts. 
1SS}<.  Atlantic  Dredging  Company,  for   dredging,  at  23}  cents  per  cubic  yard, 

•88.  637. 
1889.  J.  A.  Simmons,  for  dredging,  at  18^  cenlH  ]»er  cubic  yard,  '89,  796. 
1891.  T.  Potter,  for  dredging,  at  IG^  cents  and  18|  cents  per  cubic  yard,  '91,  934. 
Eiif;iiicers. 
Chikk  of  Enginekrs. 

Reports, '88,  67;  '89,81;  '90,  72;  '91,  92;  '92.  96. 
En(;inkki{s  in  Chargk. 
hieut.  Col.  W.  McParlaud,  1886-'89.     Keport,  '88,  633. 

hient.  Col.  G.  L.  Gillespie,  1889-'— .     Reports, '89,  794;  '90,  753;  '91,  931;  'S2, 
833. 
Obstructions. 

lib'gal  dumping  of  material,  '88,  636. 
0|>eratioiis. 
1887-88.  163,756  cubic  yards  material  dredged,  '88,  635. 
1888-'89.  No  operations,  '89,  796. 

1889-^90.  200,000  cubic  yards  of  material  dredged,  '90,  755. 
18<K)-'91.  82.035  cubic  .vards  of  material  dredgrd,  '91,  934. 
1891-'92.  114.290  cubic  yards  of  material  dredged,  '92,  836. 
Ptiyftieal  CharacteriMirs. 
Description  of  the  bay,  '88,  633. 
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RARITAN  BAY,  N.  J.-ContinuecL 

Projects. 

By  Lieat.  Col.Michler,  1880,  for  improyement  of  Raritan  Bay  by  excavation  of  a 
Qbaimel  300  feet  wide  aiul  21  feet  deep  at  mean  low  water  through  the  shoal 
off  Seguin  Point;  estimated  cost,  $126,500,  '81,  716,717;  '87,  750. 

By  Lieui.  Col.  Gillespie,  1884-'85,  for  the  excavation  of  a  channel  300  feet  wide  and 
21  feet  deep  from  Great  Beds  Light  to  wharves  at  Perth  Amboy,  and  a  15-foot 
channel  from  oatside  of  Great  Beds  Light  to  South  Amboy;  estimated  cost. 
$114,0(X), '84,  753;  '85,  758;  '87,  751. 

Revised  project  in  1889.  by  Lieut.  Col.  Gillespie,  for  a  channel  300  feet  wide  and  21 
feet  deep,  mean  low  water,  from  New  York  Lower  Bay  to  Perth  Amboy;  also  a 
cliauuol  300  feet  wide  and  15  feet  deep  from  Great  Beds  Light  to  South  Amboy; 
estimated  cost,  $175,375,  '91,  932, 933. 

Surveys. 

Maps. 
'92,  Atlas,  5, 6. 


RARITAN  RIVER,  N.  J.— Improvement  or. 

(Continued  from  VoL  II,  p.  433.) 

Appropriations. 

1836-W $485,213 

1888 50,000,  '88,  655, 

1890 50,000,  '90,  858. 

1892 40,000,  '92,884. 

Total 625,213 

List  of  ap])ropria lions,  '92,  881.  * 

Coinniercc. 

E\}ioii8  nnd  imports  of  the  region,  '88,  656. 

Contracts* 

1888.  M.  H.  Flanuery,  for  dredging,  at  40  cents  per  cubic  yard,  '88,  653. 

1889.  M.  H.  Flannery,  for  dre<lgiiig,  at  15  cents  per  cubic  yard,  '89,  830.  J.  D. 
Lenry,  fur  construction  of  tlireo  dump  scows,  at  $5,490  per  scow,  '89, 833. 

Enifinecrs* 

ClIIKF  OF  KNGINKRltd. 

l£oiM»rts,  'au,  71 ;  '89,  90;  '90,  81;  '91,  102;  '92,  104. 

ENUINKKKH  in   ClIAKCiK. 

C'apt.  Ci.  McC.  Derby,  1886-'89.    Report,  '88,  652. 

Capt.  T.  L.  Ciwey,  1889-'—.    Reports,  '89,  829;  '90,  855;  '91,  996;  '92,  881. 
Assistant. 
C.  S.  Kelsoy.     Report,  '92,  884. 

Operations. 

1887-88.  7,(>30  cubic  yards  material  dredged;  repairs  to  launch  and  drill  scow, 

'88,  654. 
1888 -'89.  2ti,376  cubic  yards  material  dredged ;  840  cubic  yards  riprap  •  used  in 

revetting  face  and  top  of  Dike  C,  '89,  830. 
1889-'JK).  20,569  cubic  yards  material  dredged,  '90,  856. 
1890-91.  62,934  cubic  yards  of  sand  and  gravel  and  7,206  cubic  yards  rock  removed, 

'91,  997. 
1891-'92.  6,209  cubic  yards  of  sand  and  gravel  and  6,475  cubic  yards  of  rock 

removed,  '92,  883. 

Physical  Cliaractcristics. 

Description  of  the  river,  '88,  652. 

Projects. 

By  Lieut,  ('ol.  Newton,  1874,  for  permanent  improvement  of  the  river  by  excavation 
of  a  10-foot  mean  low  water  channel  200  feet  wide  from  the  mouth  to  New 
Brunswick,  a  distance  of  12^  miles,  and  excavation  of  a  tidal  basin  above  New 
Brunswick  loe-ks  by  dredging,  rock  removal,  and  diking;  estimated  cost, 
$2,093,662, '74,  ii,  179;  '82,675;  '86,770. 

Modified  in  1881,  without  any  increase  in  cost,  to  provide  for  dredging  south  chan- 
nel so  as  to  form  a  channel  10  feet  wide  and  5^  feet  deep  at;  mean  low  water, 
•87,771;  '92.882. 
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KEDONDO  BEACH  HARBOR,  CAL.— Examination  of. 

EDi^neers* 

Chief  of  Engineers. 

Report,  '91,  393. 
Engineer  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyaiird,  1890.     Report,  '91,  2972. 
Physical  CliaracteriNtics. 

Description  of  the  local! ty,  '91,  2972. 
Plans. 
In  1891  Lieut.  Col.  Benyaurd  did  not  consider  the  locality  worthy  of  improvement, 
'91,  2972. 
Survey  K. 
Exaujiiial  ion  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction 
of  Lieut.  Col.  Benyanrd,  '91,  2972. 


RED  FISH  BAR,  TE X.—( See  Galveston  Bay  Ship  Channel.) 


RED  RIVER  (IflTTIiE),  ARK.— Improvement  or. 

(Continued  from  Vol.  II,  p.  435.) 

Appropriations. 

1886-'87 $3,000 

1888 5, 400, '88,  1378. 

Total 8,400 

Coniiiierce. 

Prospective  advantages  to  commerce  to  arise  from  improvement,  '91,  2054 :  '92, 
1688. 
Engineers.      • 

Chief  of  Engineers. 

ReportH,  '88,  185;  '89,  217;  '90,  196;  '91,  254;  '92,  245. 
Engineer  in  Charge. 
Capt.  H.  S.Taber,  1885-'—.    Reports, '88,  1377;  '89,  1641;  '90,  1927:  '91,  2053; 
'92,  1687.   . 
Operations. 
1887-^88.  No  operations,  '88,  1377. 
1888-'89.  Dredge  and  2  material  barges  built,  '89,  1642. 

1889-'90.  495  tons  of  rock  reinovod  troui  Bess  Shoals  below  Judsonia^  '90, 1927. 
1890-'91.  3,331  troes  and  100  cords  of  brush  cleared  from  the  channel  and  banks, 

'91,  2054. 
1891-92.  11,794  overlian^iug  trees  and  146  cords  of  brush  cleared  from  the  banks, 
and  100  tons  of  rock  removed  from  Bess  Shoals,  '92, 1688. 
Projects. 
By  Capt.  Taber,  188'!,  for  improvement  of  three  hIiohIr  above  Judsonia  by  the  removal 
of  obstructing  bowlders  and  cutting  a  channel  3  feet  deep  through  the  shoals 
below  Judsonia;  estimated  cost, $8,400,  '85, 1612, 1616;  '87, 1504.     Increased  in 
1890  to  $11,400,  '90,  1927. 


RED  RIVER,  LA.,  ARK.,  AND   TEX.— Improvement  of,  except  at 

MOUTH. 

(Continued  from  Vol.  II,  p.  436.) 

Appropriations. 

1828-^87 $1,532,137.60 

i  55, 000. 00,  '88, 1342. 

1888 2  *  3, 000. 00, '88,  1376, 

/  1 35, 000. 00,  '88,  177. 

(  100, 000. 00,  '90,  1849. 

1890 <  *  2, 000. 00, '90,  1927. 

/  128,000.00 

1  QQo  5  145, 000. 00,  '92,  1597. 

"^^^ }  •  3, 500. 00, '92,  1601. 

Total 1,90.3,637.50 

List  of  appropriations, '88,  1342;  '92,  1574. 


*r 


*  lied  Blver  Above  Fulton.  t  Survey  from  Fulton  to  the  Atchafalaya  Biver. 
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RED  RITER,  liA.,  ARK.,  AND  TEX.—Continnea 

Coinmerce. 

Benefits  to  be  derived  from  completion  of  improvement  on  the  river  above  Fulton^ 

'89,  1640. 
Stenniers  engaged  in  navigation,  '92,  1598. 

1891.  Martin  &,  Hunt,  for  closing  outlets,  at  a  total  of  $4,930,  '92, 1591. 

Enfcineers. 

Chikf  of  Enginkers. 

Reports,  '88,  176,184;  '89,207,217;  '90,186,195;  '91,236,237;  '92,229,230. 
Engineers  in  Chaugr. 

Ciipt.  .J.  H.  Willard,  1886-'—.    Reports,  '88,  1331 ;  '89.  1584;  '90,  1819, 1833;  '91, 
1946  1961  *  '92  1573  1600. 

Capt.  H.  S.  Taber,*  1884-'— '.    Reports,  '88,  1375;  '89,  1639;  '90,  1925. 
Assistants. 

H.  Vance.    Report,  '88,  1339. 

J.  Ewens.    Reports,  '91,  1953;  '92,  1592. 

H.  M.  Marshall.    Report,  '92,  1595. 

Operatioiif^* 

1887-'88.  798  snags  and  10  drift  piles  removed  from  the  river  above  Fnlton,  '88, 1375! 
4,400  snags  and  stamps,  110  log  jamH,  and  2  wrecks  removed  at  and  below  Shreve- 
port,  '88.  1333-1335. 

1888-'89.  2,900  logs,  snags,  and  stamps  and  160  log  jams  removed  from  the  river, 
•  and  7,000  trees  cot  from  the  bunks  at  and  below  Fnlton,  below  Sbreveport, 
and  at  Cypress  and  Dorcheat  bayons,  '89,  1585-1587.  764  snags  removed 
above  Fnlton,  '89, 1640. 

188a-'90.  No  operations  above  Fnlton,  '90, 1926.  48,959  cable  yards  earth  and  4,400 
snags  removed  from  the  channel;  16,850  trees  cat  from  the  banks,  and  231,710 
square  yards  brush  and  willows  cut  at  Alexandria,  and  at  Cypress  and  Dorcheat 
bayous,  '90,  1827, 1828. 

1890-'9'l.  6,038  snags  cleared  from  the  channel;  134  Jams  removed;  1,022  leaning 
trees  cut;  2  wrecks  removed;  109,200  square  ^ards  of  brush  cleared  from  the 
banks,  '91,  1949, 1950.  966  snags  and  111  leaning  trees  remoxed  above  Fulton, 
•91,  1961, 1962. 

1891-'92.  7,981  cubic  yards  material  dredged;  5  wrecks  and  11,899  snags  removed 
from  the  channel,  and  8,846  trees  and  107,325  square  yards  of  brush  cleared 
from  the  banks,  '92,  1580, 1582.  Sale  and  Murphy  outlets  closed  by  dam  con- 
struction under  contract,  '92,  1592.    No  operations  above  Falton,  '92, 1601. 

Projeets. 

From  1828  to  1852,  inclusive,  $533,137.50  was  appropriated  for  the  removal  of  the 
raft.    Between  1852  and  1872  no  further  appropriations  were  made. 

In  1872,  nnder  a  renewal  of  appropriations,  the  present  project  for  the  removal  of 
the  raft  and  the  closing  of  Tones  Bayuu  by  a  dam  was  adopted,  '72,  569;  '73, 
624, 628, 674. 

In  1875  it  was  proposed  to  protect  the  city  front  at  Alexandria  from  erosion  by 
means  of  stone  revetraout,  '75,  i,  906. 

In  1878  the  improvement  of  the  river  below  Falton,  Ark.,  by  the  removal  of  snags 
and  other  obstructions,  was  inaugurated,  *78,  634. 

In  1879  the  improvement  of  the  Falls  near  Alexandria  was  undertaken,  so  as  to 
fnrnish«a  channel  75  feet  wide  and  4^  feet  deep,  '80,  1348. 

In  1882  it  was  proposed  to  close  certain  outlets  above  Shreveport, '82,  1546;  '85, 
1477. 

In  1884  the  improvement  of  the  river  above  Fulton,  Ark.,  by  the  removal  of  snags 
and  similar  obstructions,  was  undertaken.  '85,  1618, 1622.  The  amount  appro- 
priated for  these  projects  from  1872  to  1886,  inclusive,  was  $809,000,  '87,  1451: 
•92,  1574. 

Surveys. 

Of  the  Red  River  from  Fulton,  Ark.,  to  the  Atchafalaya  River  ordered  by  act  of 
August  5,  1886.  In  progress  under  direction  of  Capt.  Willard,  '88, 177, 1337: 
•89,  1591;  '90,  1830,1838. 

Maps. 
'90,  1840,1870;  '91,  1955;  '92,  Atlas,  82. 


*  Red  River  above  Falton. 
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RED  RIVER  OF  THE  NORTH,  and  tri1>iitaiios  above  Tergus 
Falls  siiid  Crookstoii*  Minn.,  and  BIgr  Stone  JLake,  Jflinn.  and 

S.  OaK.— Survey  of. 

Commerce* 

Conunerciiil  interests  of  the  locality,  *92,  1862. 
EnKlKeers* 
Chief  of  Knuineers. 

Reporte,  '91,  274;  '92,  262, 1853. 
Engineers  in  Charge. 

Ma  j.  VV.  A.  Jones,  1892.     Report,  '92,  1853, 1863. 
Col.  ().  M.  I'oe,  1892.     Report,  '92,  1862. 
Physical  Ciiaract eristics. 
Description  of  the  locality,  '92,  1855. 

Description  of  the  Red  Riv«r  oif'  the  North,  with  tributaries,  and  Big  Stone  Lake 
and  Lake  Traverse,  '92,  1855. 
Plans. 

Hy  Maj.Jones,  1892,  for  the  formation  of  two  reservoir  systems  at  Red  Lake  and 
Lake  Traverse,  at  the  headwaters  of  tributaries  to  the  Red  River  of  the 
North,  for  the  purpose  of  diminishing  the  effects  of  tioods  and  of  storing 
^         water  for  use  at  low  stages  in  the  Red  River  system ;  estimated  cost,  $860,000, 
•92,  1872. 
In  1892  the  Chief  of  Engineers  did  not  consider  the  river  worthy  of  improvement 
to  this  extent,  '92,  1854. 
Snrveys. 
Ordered  by  act  of  September  19,  1890.    Made,  1892,  under  direction  of  Mai.  Jones, 
'92,  1863. 


RED    RIVER   OF   THE    NORTH,  IVUMIV.  AND   BAK.— Imfrovk- 

ment  of. 

(Continued  from  Vol.  II,  p.  439.) 

A  pproprialions. 

1876-87 $123,000 

1888 20,000, '88,  1555. 

1890 25,000, '90,  2096. 

1892 25, 000, '92,  1845. 

Total 193,000 

List  of  appropriations,  '91,  2212. 
Commerce. 

Comparative  statement  of  freight  moved  by  steamboats  from  1879  to  1891,  '92, 
1849. 
Engineers. 
Chief  of  Kngineers. 

Reports,  '88,  204,206;  '89,  239;  '90,  214;  '91,  272;  '92,  261. 
Engineers  in  Charge. 
Maj.  C.  J.  Allen,  1879-'90.    Reports,  '88,  1552. 1584, 1586;  '89,  1806.    • 
MaJ.  W.  A.  Jones,  189(V— .     Reports,  '90,  2093;  '91,  2210;  '92,  li<43. 
Assistant. 
R.  Davenport.    Reports,  '88,  1553, 1585;  '90,  2096;  '91,  2212;  '92,  1845, 1847. 
Operations. 

1887-88.  26,886  cubic  yards  material  dredged;  618  linear  feet  wing  dams  bnilt;  9 

trees  and  30  cwh'w  yards  rock  removed  from  the  channel,  '88,  1552. 
1888-'89.  40,767  cubic  yivrds  material  dre<lged;  7,798  linear  feet  wing  dams  built, 

'89,  1807. 
1889-'90.  36,908  cubic  yards  material  dredged ;  1,450  linear  feet  wing  dams  built; 

8,125  linear  feet  training  dams  built.  '90,  2094. 
1890-'91.  44,535  cubic  yards  material  dredged,  and  9,525  linear  feet  of  wing  and 

training  dams  built,  '91,  2211. 
1891-92.  10(),442  cubic  yards  material  dredged,  and  23,695  linear  feet  of  wing  dams 
and  training  walls  built,  '92,  1844. 

Plans. 

By  Maj.  Allen,  1887,  for  improvement  of  the  river  between  Moorhead  and  Fergus 
Falls  by  construction  of  contraction  works  and  removal  of  snags,  bowlders, 
and  leaiiing  trees;  estimated  cost,  $22,(»63.98,  '88.  1587. 


RIVERS   AND   HARBORS.  375 

Vasn  RIVER  OF  THE  NORTH,  IfllNIV.  AND  DAII. —Continued. 

Projects* 

By  Maj.  Farrpihar,  1878,  for  improvemont  of  the  river  between  Breckenridge  and 

the  norrh«;ni  boundary  linti  by  jlro.l«i:inff  throii2^1i  bars  and  removal  of  snagS; 

logs,  bowlders,  :nul  Hiinil.-ir  obstructions;  estiiuatod  cost,  $145,310/79,  1191; 

•81,  1757.     Revised  to  $17i),:nO  in  1883,  '83,-1450;  '87,  1712. 
In  1887  the  cost  of  completing  the  improvement  was  estimated  at  $79,598.37, 

'88,  204 ;  '91,  2210. 
Surveys. 
Of  river  between  Moorhead  and  Fergus  Falls  ordered  by  act  of  August  5,  1886. 

Made,  1887,  under  direction  of  Maj.  Allen,  '88,  1586. 


RED    RIVER  OF   THE   NORTH,  19IINN.  AND   DAK.— Construc- 
tion OF   KOCK  AND  DAM  AT  GOOSK  RaPIDS. 

(Continued  from  Vol.  II,  p.  439.) 

A  pproptrlalions. 

1881-'87 $50,000 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '91,  274. 
Kn«inkei?s  in  Charge. 
Mm|.  C.  J.  Allen,  1881.    Report,  '88,  1555. 
Maj.  W.  A.  Jones,  1891.    Report,  '91,  2220. 
Operations. 

1887-'88.  No  operations,  '88,  1555. 
Plans* 
By  Maj.  Allen,  1879,  for  construction  of  lock  and  dam  at  Goose  Rapicls  having  a 

lift  of  12  feet;  estimated  cost,  $219,288,  '79,  1191;  '81,  1760;  '87,  1721. 
In  1884  revised  plans  and  estiniut^vs  wore  submitted,  '84,  1613;  '87,  1722. 
The  total  amount  appropriated  uj)  to  1887  bei  ug  cousidered  too  small  to  warrant  the 
commencement  of  operatious,  a])propriation8  were  transferred,  in  1887,  to  the 
general  improvement  of  the  Red  River,  '87,  1722. 
After  a  reexamination  in  1891  Maj.  Jones  reported  that  the  Red  River  of  the  North 
was  not  worthy  of  a  slack-water  improvement  at  Goose  Rapids,  '91,  2221. 


REDinroOD  HARBOR,  €AE.— Improvement  op. 

^'Continued  from  Vol.  II,  p.  441.) 

Appropriations. 

1884-87 $8,000 

1888 7,  400, '88,  2108. 

1890 8,  000, '90,  2954. 

Total 23,400 

List  of  appropriations,  '92,  2623. 
£n|y;:ineers. 

CiiiKF  OF  Engineers. 

Reports, '88,  291;  '89,  345;  '90,311:  '91,  390,393,2966;  »92,  367. 
Enginkeks  in  Charge. 

Col.  G.  H.  Mendell,  1882-'89.     Report,  '88,  2108. 

Lieut.  Col.  W.  H.  H.  Beuyaurd,  1889-'—.    Reports,  '89,  2472;  '90,  2897 j  '91,  2953, 
2966;  '92,2623. 
Operations 

1887-88.  10,000  cubic  yards  material  dredged,  '88,  2108. 
1888-'89.  36,000Tta)ic  yards  material  dredged,  '89,  2472. 
1889-'90.  16,600  cubic  yards  material  dredged,  '90,  2898. 
1890-'91.  No  operations,  '91,  2954. 
1891-'92.  40,845  cubic  yards  material  dredged,  '92,  2623. 
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REDH'OOD  HARBOR,  €AIi«— Continned. 

Plans. 

•   lu  1890  Lieut.  Col.  Benyaard  did  not  oonBider  that  the  straightening  of  the  ereek, 
the  iinpro^cmeDt  desired,  would  be  warranted  by  the  interests  of  navigation, 
•91,  2967. 
Projects. 
By  Col.  Mendell,  1882,  for  improyement  of  the  harbor  by  excavation  of  a  channel 
from  the  city  of  Uedwood  to  San  Francisco  Bay,  a  distance  of  1  mile,  giving  a 
high- water  depth  of  7  feet;  estimated  cost,  $15,000,  '84,  2244. 
Surveys. 
Examination  of  Redwood  Creek  ordered  by  act  of  September  19, 1890.    Made,  1890, 
nder  direction  of  Lieut.  Col.  Benyaurd,  '91,  29o6. 


RESERVOIRS    AT    SOURCES    OF     THE    MISSISSIPPI.— (See 

Mississippi  Rivkb,  reservoirs  at  sources  of.) 


RIO  GRANDE  RITER,  NEUT  MEX.— Examination  ov. 

Engftneers.  * 

Chief  of  Engixkers. 

Report,  '89, 1571. 
Engineer  in  Charge. 

Maj.  O.  H.  Ernst,  1888.    Report,  '89,  1571. 
Assistant. 

G.  liagnall.    Report,  '89,  1572. 
Physical  Characteristics* 

Description  of  the  locality,  '89,  1571. 
Plans. 
In  1889  Maj.  Krost  did  not  consider  an  improyement  of  the  rirer  desirable  as  it 
would  involve  an  expenditure  far  beyond  the  commercial  interests  involved, 
•89,  1572. 
Surveys. 
Examination  from  Embndo  to  El  Paso  ordered  by  act  of  Angnst  11,1888.    Ifade, 
1889,  under  direction  of  Mi^j.  Ernst,  '89,  1571. 


ROAIf  OKE  RITER,  TA.  AND  IV.  €•— Improyement  of. 

(Continued  from  Vol.  II,  p.  443.) 

Appropriations. 

1871-87 $73,000 

1888 40, 000, '88.  843. 

1890 25, 000, '90, 1109. 

1892 50, 000, '92, 1107. 

Total 188,000 

List  of  appropriations,  '88,  842;  '92,  1109. 
Commerce. 

Development  of,  consequent  upon  improvement,  *89,  1040. 

Above  Weldon,  '90,  1178. 

Freight  transportation  upon  the  Roanoke  from  1871  to  1891,  *92,  1110. 

List  of  steamers  navigatinj;  the  river,  '92,  1110. 
En  {pincers. 

ClIIKF  OF  EXGINEKR8. 

Report«,'88,  115;  '89,  135,149;  '90,  121,133;  '91.154;  '92,  155. 
Engineers  in  Ciiauge. 
S.  T.  Abert,  U.  S.  ajrent,  1874-89.     Report,  '88,  840. 

Capt.  W.  H.  Bixby,  lK89-'92.    Reports,  '89,  laiO,  1175;  *90,  1106;  '91,  1330^ 
MtKJ.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1103. 

Ass  I  ST  ANTS 

Charles  Schnster.     Report*, '89,  1042;  '90,  1110;  '91,  1333;  *92,  1108. 
£.  D.  Thompson.    Report,  '90,  1109. 
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ROANOKC  R1T£R,  VA.  AND  N.  €•— Continued. 

Operations. 

1887-'88.  2,272  logs,  'snags,  and  Btamps  and  2,911  overlianging  trees  removed,  '88, 
841. 

1888-'89.  1,200  logs,  snags,  and  stamps  and  153  small  snags  removed  from  the  chan- 
nel, and  1,652  trees  pulled  back  on  the  baoks,  '89, 1(H1. 

1889-'90.  26,948  cubic  yards  mnd,  gravel,  and  bowlders  removed;   5,500  trees, 
stumps,  nnd  snags  removed  from  the  banks,  '90,  1108. 

1890-91.  6,531  snags  and  stumps  and  110  cords  of  small  snags  removed  from  the 
chann'el,  and  2,939  trees  cleared  from  the  banks,  '91,  1332. 

1891-92.  5,530  snags,  606  stumps,  and  199  cords  of  small  snags  cleared  from  the 
channel,  '92,  1108. 
Physical  Ciiaracteri  sties. 

Description  of  the  river,  '90,  1176. 
Projects.' 

By  Maj.  Craighill,  1872,  for  improvement  of  the  river  by  removal  of  wrecks,  snags, 
and  dangerous  rocks,  and  the  contraction  of  the  channel  way  by  jelfties  su  as 
to  give  throughout  the  year  an  unobstructed  10-foot  navigation  from  Albe- 
marle Sound  up  to  Hamilton,  and  5-foot  navigation  up  to  Weldon;  estimated 
cost,  $269,000, '89,  1040;  '91,  1331. 
Surveys. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Bixby,  '90, 1176. 

Mars. 
'88,  842;  '90,  1110;  *92,  Atlas,  18. 


ROCK  ISIiAIVD  HARBOR,   IliLi.-^CSee  Mississippi  River  from  Saint 

Paul  to  Des  Moines  Rapids.) 


ROCKIiAND  HARBOR,  MIS.— Improvement  or. 

(Continued  from  Vol.  II,  p.  445.) 

Appropriations. 

188(>-'87 $122,500 

1888 30.000,  '88,  385. 

1890 37, 500, '90,  438. 

1892 30, 000, '92,  .512. 

Totol 220,000 

List  of  appropriations,  '88,  384;  '89,  526. 
Contracts. 

1889.  J.  F.  Hamilton,  for  furnishing  and  placing  stone  npon  the  breakwater,  at  93^ 
cents  per  ton  of  2,000  pounds,  '89,  526. 

1890.  W.  S.  White,  for  fnrnishinpj  stone,  at  78^  cents  per  ton,  and  taking  up  and 
relaying  breakwater  stone,  at  98^  cents  per  ton,  '91,  590. 

Engrineers. 
Chief  of  Engineers. 

Reports,  '88,  15;  '89,  24;  '90,  20;  '91,  25;  '92,  29. 
Engineers  in  Chargk. 
Lieut.  Col.J.  A.  Smith,  1886-'—.    Reports, '88, 384 ;  '89.525;  '90,438,439;  '91,589. 
Lient.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  511. 
Operations. 
l887-'88.  17,823  tons  stone  delivered  npon  breakwater,  '88,  384. 
1888-'89.  13,599  tons  stone  delivered  npon  the  breakwater,  '89,  525.  • 

1889-'90.  16.174  ions  stone  <lelivered  upon  the  breakwater,  '90,  438. 
1890-'91.  2,762  tons  stone  delivered  npon  the  breakwater,  '91,  589. 
1891-'92.  23,500  tons  of  stone  deposited  in  the  breakwater,  '92,  512. 
Projects. 
By  Col.  Thom,  1880,  modified  by  Board  of  Engineers,  for  improvement  of  harbor  by 
construction  of  two  breakwaters  to  a  height  of  5  feet  above  mean  low  water, 
with  a  width  on  top  of  10  feet,  one  extending  from  Jameson  Point  1,900  feet 
southeast  and  the  other  extending  from  South  Ledge  2,&i0  feet  toward  Jameson 
Point;  estimated  cost,  $550,000, '81,  471,473;  '82,  492;  '86,  536. 
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BOCKLAND  HARBOR,  HIE.— Continued. 

Projects — Con  tinned. 
Revised  in  1887  to  brinp:  top  of  breakwaters  to  plane  of  bigh  watei;  estimated 

cost.  $650,000,  '87,  447. 
Modified  in  1890  to  increase  top  width  of  the  Jameson  Point  Breakwater  to  20  feet, 

'90,  20, 438. 
In  1890  Lieut.  Col.  Smith  proposed  a  modification  of  the  project,  omitting  the  inner 
breakwater  at  South  Ledge  and  extending  the  present  breakwater  from 
Jameson  Point  2,280  feet  on  a  continuation  of  its  present  alignment,  involving 
the  deposition  of  480,000  tons  of  stone,  ut  an  estimated  cost  of  $1,480,000,  '90, 
440.    Approved  by  Ronrd  of  Engineers,  '90,  441.    (Cols.  Abbot  and  Comstock 
and  Lieut.  Col.  Gillespie.) 
Surveys. 
Maps. 
'90,  440. 


ROCKPORT  HARBOR,  ]fIE.— Improvement  of. 

(Continued  from  Vol.  II,  p.  445.) 

A  i^propriattons. 

1888 $10,000,  '89,  524. 

1890 5, 000, '90,  437. 

Total 15,000 

Commerce. 

Amount  of  Rockport  shipments  and  probable  increase  of  same  consequent  npon 
improvement,  '88,  408. 
Contracts. 

1889.  E.  P.  Lovering,  for  dredging,  at  20  cents  per  cubic  yard,  '89,  525. 
Engineers. 

CniKK  OK   EN0INRER8. 

H.^ports, '88,  15,22;  '89,  24;  '90,  19;  '91,  25;  '92,  29. 

ENGINKKU.S  IN  ClIAltOK. 

Lieut.  Col.  J.  A.  Smith,  1888-^92.     Reports,  '88,  407,409;  •89,  524;  '90;  437;  '91, 

588. 
Lieut.  Col.  P.  C.  Mains,  1892-'—.     Report,  '92,  510. 
Assistant. 
F.  S.  Burrowes.     Report,  '88,  410. 
Operations. 
1887-89.  No  operations,  '88,  407;  '89,  524. 
1889-90.  45,000  cubic  yards  material  dredged,  '90,  437. 
18JK)-'91.  No  operations,  '91,  588. 

189l-'92.  ir),(KK)  cubic  yards  material  dredged,  '92,  511. 
Physical  Ciiaracteristics. 
Situation  of  the  harbor,  '88,  407. 
Projects* 
By  Lieut.  Col.  fimith,  1888,  for  improvement  of  the  harbor,  iucrensing  the  depth  to 
12  feet  at  the  upper  end  by  dredging;  estimated  cost,  $14,000, '88,  410;  '92, 
510. 


ROCK  HA  LI.  HARBOR,  MD.— Survey  of. 

Engrineers* 

Chief  of  Enoinkers. 

Reporte,'91.  132;  '92,  132. 
Engineer  in  Charge. 

Mr.  W.  F.  Smith,  U.  S.  agent,  1890.    Report,  '92,  999, 1001. 

A  Qm^p  jL  TCP 

A.  Stierle.     Report,  '92,  999, 1002. 
Physical  Ciiaracteristics. 

Descnption  of  the  locality,  '92,  1002. 

By  W.  F.  Smith,  1891,  for  excavation  of  a  10-foot  low-wntef  channel  100  feet  wide 
from  the  cliaunci  in  8wan  Creek  lulot  to  the  old  pier  iu  the  harbor;  estimated 
cost,  $9,513,  '92,  1001. 
Surveys. 

Survey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 
Mr.  W.  F.  Smith,  '92,  1001. 
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RO€K¥  RIVER  HARBOR,  OHIO.— Imi»rovembnt  of. 

(Continued  from  Vol.  II,  p.  446.) 

AppropriatiODS* 

1872-'80 $39,000 

EiiKrineers. 

Chief  of  Kngtnkiers. 

Report,  '88,  273. 
Engixkkr  in  Charge. 
MaJ.  r..  C.  Overman,  1883-^88.    Report,  '88,  2001. 
Operations* 

1887-88.    No  operations,  '88,  2001. 
Plans. 
Maj.  Overman,  1888,  reports  existing  improvements  are  meeting  all  the  require- 
ments of  commerce,  and  recommends  no  fnrtlier  appropriations,  '88,  2001. 
Projcrts. 
The  project  of  1871  proposed  the  formation  of  a  ohannol  of  entrance  from  Lake 
Erie  100  feet  wide  and  from  6  to  12  feet  deep  hy  the  construction  of  an  east 
pier,  and  dreilging,  '71,  212;  '80,  2133;  '81,  2310. 
No  further  appropriation  asked  for,  '80,  2134. 


ROMERLT   niARSH,    GA.— Improvembnt  of. 

(Continued  from  Vol.  II,  p.  446.) 

Appropriations. 

l>'82-'87 $37,475.00 

1888 4, 633. 77, '88, 1035. 

Total !....     42,108.77 

List  of  appropriations,  '88,  1035. 
EnKinecrs. 
CiiiKK  OK  Engineers. 
Reports,  '88,  140;  '89, 160;  '90,  143. 

Lieut.  ().  M.  Carter,'l888-'— .    Reports,  '88,  1033;  '89,  1243;  '90,  1367. 
Opo  rations. 

1887-'S)0.  No  operations, '88,  1034;  '89,  1244;  '90,  1368. 
Projects. 
By  Col.  Gillmore,  1880,  for  connection  of  Romerly  Marsh  Creek  witli  Warsaw  Sound 
bv  excavation  of  a  canal  1,156  vards  long,  with  a  low- water  channel  of  48  feet 
width  by  7  feet  depth;  estimated  cost,  $38,720,  '81,  1160, 1161. 


ROIVDOIJT   HARBOR,  Itf.  T.— Improvemknt  or. 

(Continued  from  Vol.  II,  p.  447.) 
Appropriations. 

1872-'87 $95,500 

1888 • 5, 000, '88,  597. 

1890 5, 000, '90,  704. 

1892 5, 000, '92,  775. 

Total 110,500 

List  of  a])propriation8,  '89,  766;  '92,  775. 
Commerce. 

Reduction  in  freight  and  towing  rates  since  harbor  improvement,  *89,  766. 
Contracts. 
1888.  .[.  L.  Powley,  for  piles,  timber,  iron,  and  stone,  '88,  598. 
18JK).  F.  J.  Kelly,  for  dike  repair,  '90,  705. 
Engrineers. 
CniKF  of  Engineers. 

Reports,  '88,  58;  '89,  73;  '90,.  64;  '91,  83;  '92,  87. 
Engineers  in  Charlie. 
Lieut.  Col.  W.  McFarland,  1885-'89.     Report,  '88,  596. 
Lieut.  Col.  G.  L.  Gillespie,  1889-^—.    Reports,  '89, 764 ;  '90, 701 ;  '91, 882;  '92, 773. 
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RONDO VT  HARBOR,  IV.  T.-^on tinned. 

Operations. 

18K7-'88.  Kepairs  to  dikes  and  protection  of  Bame  by  fender  piling,  '88,  597. 

1888-'89.  No  operations,  '89,  IGSi. 

1889-'90.  Piers  repaired  under  contract,  '90,  703.  « 

1890-'91.  No  operations,  '91,  883. 

1891-92.  Repairs  under  contract  to  north  and  branch  dikes,  '92,  774. 
Physical  Gnaracteristics. 

Description  of  the  harbor,  '88,  596. 
Projects. 

By  Lieut.  Col.  Newton,  1871,  for  the  formation  of  a  channel  in  prolongation  of 
Kondout  Creek, with  a  mean  low- water  depth  of  from  10  tol3|  feet  and  a  width 
of  from  100  to  200  feet,  by  dredging  and  the  construction  of  parallel  dikes  and 
braucli  dikes;  estimated  cost,  $172,500, '72,  811,  812;  '80,  495.  Project  com- 
pleted in  1880  at  a  cost  of  $90,000,  '86,  671. 

By  Capt.  Mercnr,  1884,  for  widening  the  outlet  between  the  dikes,  $10,000,  *84, 700. 

Estimate  for  repair  of  piers  in  1888,  $10,000,  '88,  597.  Increased  in  1889  to  $25,000, 
'89,  765;  '92,  773. 


ROUGE   RIVER,  IfllCH.— Improyibmknt  of. 

(Continued  from  Vol.  II,  p.  448.) 

Appropriations. 

1888 $10, 000, '88,  268. 

loon  j     10, 000, '90,  2749. 

^^^ i     *5,000 

1892 11, 690, '92,  2480. 

Total 36,690 

Contracts. 

1888.  J.  Kooney,  for  dredging,  at  11^  cents  per  cabfo  yard,  '89,  2274. 
1890.  .J.  B.  &  G.  H.  Breyman,  for  dredging,  at  10^  cents  per  cubic  yard,  *91,  2792. 
Eng:ineers. 
Chief  of  Engineers. 

Keports,  '88,  268;  '89.  318;  '90,  288;  '91,  360,  363;  '92,  343. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1886-'—.    Reports,  '89,  2274;  '90,  2747;  '91,  2791, 2822;  '92,  2480. 
Operations. 
1887-'88.  28,792  cubic  yards  material  dredged,  '89,  2274. 
1888-'89.  '62,371  cubic  yards  material  dredged,  '89,  2275. 
1889-^90.  No  operations,  '90,  2748. 

1890-*91.  90,189  cubic  yards  material  dredged,  '91,  2791. 
1891-'92.  No  operations,  '92,  2480. 
Plans. 
By  Col.  Poe,  1890,  for  the  excavation  of  a  turning  basin  500  feet  long  and  250  feet 
wide  about  2  miles  above  the  junction  of  the  Kouge  with  the  Detroit  River, 
at  an  estimated  cost  of  $15,611,  '91,  2823. 
Projects. 
By  Col.  Poe,  1886,  for  the  formation  of  a  dredged  channel  from  240  to  100  feet  wide 
and  16  feet  deep,  from  the  river's  moutli  to  the  bridge  of  the  Saint  liouis  and 
Wabash  Railroad;  estimated  cost,  $31,690,  '87,  2278. 


ROUGH  RITER,  KY.— Improvement  or. 
(Continued  from  Vol.  II,  p.  448.) 


Appropriations. 

18iK) $25. 000, '91,  2448. 

1892 15,000, '92,  2082. 

Total 40,000 

En^rineerj^. 

Chief  of  Enciinekhs. 
Reports,  '91,  305 ;  '92,  291. 


*  Site  for  torniDg  biMin. 


RIVERS   AND   HARBORS.  381 

ROUGH  Biy£B,  KIT.— Coutinued. 

Eniflncers— Contiuned. 
Ex<JiNKKR  IN  Charge. 
M:ij.  D.  W.  Lockwood,  1890-'—.    Reports,  '91,  2446;  92,  2081. 

A  SSIisT  A  N  T 

Lien  t.  W.  L.  Sibert.    Report,  '92,  2082. 

Operations. 

1890-'91.  1,969  trees  cleared  from  the  banks  and  290  logs  removed  from  the  cbaunel, 

'91,  2448. 
1891-'92.  29,499  trees  deadened,  8,807  trees  cat  upon  tlie  banks  and  in  the  river,  and 
5,687  snags  and  8  cabic  yards  of  stone  removed  from  the  channel,  '91,  2082. 

Projects* 

By  Mjij.  Lockwood,  1890,  for  improvement  of  the  river  by  coustruction  of  a  lock 
and  dam,  at  a  cost  of  $96,556,  and  removal  of  snags  and  similar  obstructions 
between  Hartford,  Ky.,  and  the  mouth,  at  a  cost  of  $9,000;  total  cost  of 
improvement,  $105,556,  '91,  2448. 


BOUSES  POINT  HABBOB,  IV*  ¥•— Construction  of  breakwater  at 

(Continued  from  Vol.  II,  p.  448.) 

Appropriations. 

1884-'87 $55,000 

1888 13, 500, '88,  2094. 

1890 15, 000, '90,  2876. 

1892 15, 000, '92,  2604. 

Total 98,500 

Contracts. 

1889.  W.  .Johnston,  for  breakwater  extension,  '89,  2443. 

Engrinc^rs* 

Chief  of  Engineers. 

Reports, '88,  448;  '89,  339;  '90,  306;  '91,  384;  '92,  363. 
Enginker  in  Charge. 
Maj.  M.  B.  Adams,  1885-'—.     Reports,  '88,  2093;  '89,  2443;  '90,  2875;  '91,  2927  j 
'92,  2604. 
Operations. 
1887-'88.  65  linear  feet  of  breakwater  completed,  '88,  2093. 
1888-'89.  Breakwater  extension  continued,  '89,  2443. 
1889-'90.  Breakwater  extension  continued,  '90,  2875. 
1890-'91.  Breakwater  extension  in  progress,  '91,  2927. 
1891-'92.  Breakwater  extension  in  progress,  '92,  2604. 
Projects* 
By  Board  of  Engineers,  1885,  for  a  breakwater  of  random  stone  about  2,000  feet 
long,  extending  from  Stony  Point  toward  Windmill  Point  until  the  18-foot 
curve  in  the  lake  is  reached;  estimated  cost,  $110,000,  '85,  2303.     Project 
approved  by  the  Secretary  of  War,  '85,  2304 ;  '92,  2604. 


SABINE  PASS,  TEX.— Improvement  of. 

(Continued  from  Vol.  II,  p.  449.) 

Ap  propriations. 

1852-87 $866,750 

1888 250, 000, '88,  1263. 

1890 300,000, '90,  1757. 

1892 350, 000, '92.  1509. 

Total 1,766,750 

List  of  appropriations,  '92,  1509. 
Contracts. 

1888.  Louisiana  Jetty  and  Lightering  Company,  for  jetty  construction,  '89, 1497. 
1891.  C.  Clark  &  Co.,  for  jetty  construction,  '92,  1507. 
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SABIJVE  PASS,  TCX.— Continaed. 

EDgineers. 

Chief  of  Engineers. 

Reports,  '88,  172;  '89,  200;  *90,  181;  '91,  227;  '92,  221. 
Board  of  Engineers. 
Convenetl  at  New  Orleans.  La.,  February  11, 1891,  by  8.  O.  No.  89,  to  report  upon 
iinprovement  of  Sabiiio  rass.    Report,  *91, 1834.     (Col.  Comstock,  Maj.  QuinD, 
and  Capt.  Black.) 

ENGINKEK8  IN  CHARGE. 

Capt.  W.  L.  Fisk,  1888-'91.    Reports,  '88,  1261 ;  '89,  1496;  '90,  1753. 
Maj.  J.  B.  Qninn,  1891-'—.    Reports,  '91,  1831 ;  '92,  1506. 

A  68 1  ST  A  NT 

A.  C.  Beli.    Reports,  '89, 1499;  90, 1757. 
Operations. 

1887-'88.  6,993  cubic  yards  brush  mattress  and  5,767  tons  stone  placed  in  east  jetty, 
'88  1262. 

1888-^89.  East  jetty  foundation  extended  2,300  feet,  '89,  1497. 

1889-'90.  7,458  cubic  yards  of  brush,  18,876  cubic  yards  sandstone  and  granite  rip- 
rap, and  9,378  tons  of  sandstone  placed  in  jetty,  '90,  1755. 

1890-'92.  Jetty  construction  in  progress  under  contract,  '91,  1832;  '92, 1508. 
Projects. 

By  Capt.  C.  W.  Howell,  1875,  for  the  formation,  by  dredging,  of  a  channel  across 
the  bar  2^  miles  long,  150  feet  wide,  and  12  feet  deep,  '75,  i,  947.  Dredging 
operations  were  in  force  from  1875  to  1881,  during  whioli  interval  about 
$160,000  was  expended,  '81,  198. 

In  1882  Capt.  Heuer  proposed  two  high  brush  and  stone  jetties,  curving  from 
either  bank  at  moutn  of  Sabine  Kiver,  parallel  with  each  other  and  at  a 
distance  of  2,000  feet  apart,  the  west  jetty  to  be  18,120  feet  in  length,  and 
east  jettj  19,800  feet  in  length ;  also  for  possible  excavation  of  channel  between 
jetties  20  feet  deep  and  100  feet  wide  at  bottom,  this  channel  to  extend  from 
iettv  entrance  to  18-foot  channel  inside  the  bar;  estimated  cost,  $3,177,606, 
•82,' 1436, 1437;  '83,  1054. 

The  Board  of  Engineers  of  1882  favored  high  jetties  without  the  shore  openings 
proposed  by  Maj.  Heuer, '82,  1439;  '91,  1831. 

In  1891  the  Board  (Col.  Comstock,  Muj.  Quiun,  and  Capt.  BlackJ  proposed  the  ele- 
vation of  the  oast  jetty  to  2  feet  above  moan  high  water  for  the  first  16,600 
feet,  and  the  west  jetty  to  mean  high  water  level  for  the  first  4,000  feet,  thence 
to  the  end  of  the  jetty  2  feet  above  mean  high  water,  '91,  1835. 
Surveys* 

Survey  of  the  Pass  made,  1888,  under  direction  of  C:ipt.  Fisk,  '89,  1499. 

Survey  of  the  Pass  made,  1889,  under  direction  of  Capt.  Fisk,  '90,  1756, 1759. 

Maps. 
'89,  1498;  '90,  1759;  '92,  Atlas,  77. 


SABINE  KIVER9  E.A.  A:VD  T£X.— IMPROVEMEIYT  ov. 

(Continued  from  Vol.  II,  p.  451.) 

Appropriations. 

1872-*82 $34,700 

1892 5, 000, '92,  1511. 

Total 39,700 

List  of  appropriations,  '92,  1511. 
Contracts. 

1889.  Sabine  Tram  Company,  for  pile  and  brush  dam  construction,  at  a  total  of 
$3,647,  '90,  1752. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '89,  200;  '90,  180;  '91.  228,230;  '92,  222,223. 
Engineers  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'91.     Report,  '88,  1259;  '89,  1494;  '90,  1752. 
Maj.  J.  B.  Qidnn,  1891-'—.     Reports,  '91,  1836 ;  '92,  1510, 1513. 
Operittions. 
1887-'89.  No  operations, '88,  1260;  '89.  1494. 

1889-'90.  Construction  of  nile  and  bru8h  dams  begun  under  contract,  '90,  1752. 
1890-'91.  File  and  brush  t\n  construction  in  progress  under  contract,  '91, 1835. 
l891-'92.  Project  completed,  '92,  1511. 
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SABINE  RIVER,  I.A.  AND  TEX.— Continned. 

Plans. 

Capt.  Fisk  repoi*t8,  1888,  that  further  improvements  are  inadvisable,  as  the  existing 
channel  meets  the  reiiuiromeutH  of  commerce,  '88,  1260. 

By  Maj.  Qninn,  1891,  for  nnnoval  of  bph^s  nnd  similar  obstructions  between  Sabine 
Lake  and  8iidduths  Blutf,  at  an  dstimatod  cost  of  $10,000,  '92,  1514. 
Projects. 

By  Capt.  Howell,  1873,  for  dredging  a  channel  across  the  bar  at  the  mouth  of  the 
river  to  a  depth  of  5  feet,  and  the  removal  of  snags  and  obstructions  from  the 
river  above;  estimattMl  cost, $56,000,  '73,  681:  '79,  904,905;  '80,  1195. 

By  Maj.  Mans  Held,  1880,  lor  excavation  of  cut-on  from  the  main  river  into  the 
Narrows  320  feet  long,  40  feet  wide,  and  5  feet  deep ;  for  the  formation  of  two 
other  cnt-oft*s  of  lOQ  feet  each ;  removal  of  snags,  lo><8,  and  similar  obstruc- 
tions, and  constniction  of  pile  and  brush  obstruction  across  old  channel; 
estimated  cost,  $17,500,  '80,  1199.  The  river  not  considered  susceptible  of  per- 
manent improvement,  '86,  222;  '92,  1510. 
Surve^^s. 

Examination  ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction  of 
Maj.  Quinn,  '92,  1513. 


SACKETT9  HARBOR,  N.  ¥•— Improvemknt  of. 

(Continued  from  Vol.  U,  p.  452.) 

Appro  iiriatioiis. 

1826-87 $13,000 

1888 2, 000, '88,  2087. 

Total 15,000 

Enf^iiieers. 

CllIEf  OF  ENG1NKKR8. 

Reports, '88,  285;  '89,  336;  '90,  305;  '91,  382;  '92,  361. 
Engineers  in  Charge. 
Capt.  C.  F.  Palfrey,  1887-^90.    Reports,  '88,  2086;  '89,  2422. 
Maj.  M.  B.  Adams,  1890-'91.    Report,  '90,  2868.  • 

Cai.t.  D.  C.  Kingman,  1891-'—.     Reports,  '91,  2918;  '92,  2597. 
OperufioiiSp 
1887-88.  No  operations,  '88,  2087. 

1888-^89.  164  linear  feet  of  stake  and  fascine  work  built,  '89,  2422. 
1889-'92.  No  operations,  '90,  2868;  '91,  2918;  '92,  2597. 
Plans. 
In  1890  Maj.  Adams  reporto<l  that  the  present  needs  of  the  harbor  were  satisfied  by 
exist  iiig  works,  '90,  2868. 
Projects. 
In  1826  and  1828  $6,000  was  expended  in  clearing  wrecks  f^om  the  harbor,  '87,  312. 
By  Lieut.  Col.  McFarlund,  18H1.  for  improvement  of  the  harbor  by  dredging  the 
area  to  within  50  feet  of  the  wharf  line  to  12  feet  deep  at  low  water;  esti- 
mated cost,  $22,000,  '82,  2490. 
Modified  in  1883  by  a  moving  crib  placed  near  end  of  8hip  House  Point,  '83, 1953: 
'87,  2391 ;  '92,  2597. 


SA€0    RIVER,  ]fIE.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  453.) 

Appropriations. 

1884-87... $22,500 

1888 10, 000, '88,  391. 

1890 *  65, 000, '90,  448. 

1892 25, 000, '92,  523. 

Total 122,500 

List  of  appropriations  (river  and  breakwater),  '92,  522. 
Contracts. 

1889.  G.  W.  Andrews,  for  construction  of  stone  jetty,  training  wall,  and  bank  pro- 
tection, at  93  cents  per  ton,  '90,  448. 

1890.  G.  W.  Andrews,  for  stone  jetty  construction,  at  84  cents  per  ton,  '91,  600. 


•t^m-mw^- 


*  InGladinx  breakwater  at  mouth  of  Saoo  Biver. 
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SA€0  RIVER,  ME.— Continued. 

Chief  ok  Kngineers. 

Reports, '88,  18;  '89,  27;  '90,  23  j  '91,  28;  '92,  34. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1886-'92.    Reports,  '88,  390;  '89,  534;  '90,  447;  *91,  599. 
Lieut.  Col.  P.  C.  Hains,  1892-'—.     Report,  '92,  521. 
Operations. 
1887-88.  16,987  cubio  yards  material  dredged  from  the  channel,  and  19,407  cubic 

yards  ft'om  i\w  shoals;  214  cubic  yards  of  rock  removed,  '88,  390. 
1888^*89.  4,641  tons  stoue  delivered  in  the  training  wall,  '89,  535. 
1889-'90.  3,185  tons  stone  delivered  in  tlie  training  wall,  '90,  448. 
1890-'91.  8,626  tons  stone  delivered  in  the  jetty,  '91,  600. 
1891-'92.  26,324  tons  stone  delivered  in  the  south  jetty,  '92,  523. 
Projects. 
By  Lieut.  Col.  Smith,  1887,  for  the  formation  of  a  chaunel  6  feet  deep  at  meanlo'w 
water  to  the  cities  of  Saco  and  Biddeford,  by  construction  of  a  jetty  at  the 
mouth  of  the  river,  pier  head  and  revetment  along  coal  wharf  channel,  win^ 
dams,  shoal  revetment,  and  dredging;  estimated  cost,  $140,000,  '88,  391.    In- 
creased in  1889  to  $155,000,  '89,  535. 
In  1889  the  improveuients  of  Saco  River  and  that  at  the  mouth  were  combined 
under  one  project,  and  the  reviRed  cost  for  comxdetion  for  both  river  and  break- 
water placed  at  $185,000,  '92,  522. 


SACO    RIVER,  HIE.— Breakwater  at  mouth  ov. 

(Continued  from  Vol.  II,  p.  452.) 

Appropriations. 

1827-^87 $196,775 

1888 12, 500, '88,  380. 

1890 (•) 

Total 209,275 

List  of  appropriations,  '88,  389. 
€oiitracf»i. 

1889.  G.  W.  Andrews,  for  furnishing  and  placing  stone  upon  the  breakwater,  at  87 
cents  per  ton  of  2,000  pounds,  '89,  534. 
Engineer*;. 
Chief  of  Engineers. 

Reports,  '88,  18;  '89,  27;  »90,  23;  '91,  28. 
Engineer  in  Charge*. 
Lieut.  Col.  J.  A.  Smith,  1886-'—.    Reports,  '88,  389;  '89,  533;  '90,  446;  '91,  598. 
Operations. 
1887-'88.  6,48-i  tons  stone  delivered  upon  the  breakwater,  '88,  389. 
1888-'89.  104  tons  stoue  placed  upon  the  breakwater,  '89,  533. 
1889-''90.  10,030  tons  stone  nlacod  in  the  breakwater,  '90,  446. 
1890-'91.  1,950  tons  stoue  placed  in  the  breakwater,  '91,  599. 

Projects. 

By  Col.  Thorn,  1883,  for  repairing  and  extending  the  old  breakwater,  giving  it  a 
height  of  15  feet  above  low  water  and  a  top  width  of  12  feet;  the  original 
estimate  as  amended  was  $70,000;  amount  appropriated  to  1888,  $27,500; 
amount  required  for  completion  of  existing  project,  $30,000,  '84,  484;  '85, 471: 
»87,  453;  '88,  18,389. 


SACRAlflEIVTO  AND  FEATHER  RIVERS,  C Ali.— Improvjsmxnt  or. 

(Continued  from  Vol.  II,  p.  453.) 

Appropriations. 

1875-^87 $445,000 

1888 20,000, '88,  2133. 

1890 30, 000, '90,  2916. 

1892 150, 000, '92,  2654. 

Total 645,000 

List  of  appropriations,  '92,  2652. 


*  Appropriation  for  tbo  br«Akwat<)r  iaoladecl  ia  approprifttioa  for  Saco  Blvor,    See  'PO,  477. 


RIVERS  AND  HARBORS.  ^85 

8A€BAIfli:]«TO  AND  FJBATHER  BITERS,  CAL.— Coiitinaed. 

Commerce* 

Freight  movement  on  the  Upper  and  Lower  Sacramento,  '92,  2654. 

Contracts* 

1890.  J.  Simpson,  for  oloeing  break  in  levee  by  pile  and  brash  constmotion,  at 
$16,265,  '90,  2915. 

1891.  W.  Elliott,  for  repair  of  levees,  at  27i  cents  per  cubic  yard,  '91,  2988. 

fingrineers* 

Chief  of  Engineers. 

Reports,  '88,  295;  '89,  350;  '90,  314;  '91,  396, 399;  '92,  372. 
Board  of  Engineers. 
Convened  at  San  Francisco,  February  3, 1891,  by  S.  O.  No.  66,  to  consider  the  Sac* 
ramento  and  Feather  rivers  with  a  view  to  their  future  improvement.    Report, 
'91,  2990.    (CoL  Mendell,  Maj.  Mackenzie,  and  Capt.  Kingman.) 
Convened  at  San  Francisco,  February  9, 1^1,  by  S.  O.  No.  56,  to  report  upon  the 
mining  debris  question  in  the  State  of  California.    Report,  '91, 2996.    (Lieut. 
Col.  Benyaurd  and  M^js.  Heuer  and  Handbury.) 
Engineer  in  Charge. 
Maj.  W.H.  Heuer,  1887-'—.    Reports, '88,  2132;  '89,  2486;  '90,  2912:  '91,  2987: 
'92,  2652. 

Operations* 

1887-'88.  238  snags  removed,  and  650  linear  feet  wing  dams  built  by  hired  labor, 

'88  2132 
1888-'89.  658  snags  removed  by  hired  labor,  '89,  2486. 

1889-^90.  Break  in  levee  below  Sacramento  City  closed  under  contract,  '90,  2915. 
1890-'91.  855  snags  removed  by  hired  labor ;  three  levee  breaches,  aggregating  480 

feet  in  length,  repaired  under  contract,  '31,  2988. 
1891-'92.  974  snags  removed,  and  536  linear  feet  of  wing  dams  built  in  the  Upper 

Sacramento  River,  '92,  2652. 

Projects* 

The  project  of  Lieut.  Col.  Mendell,  1874,  for  improvement  of  Sacramento  and 
Festner  rivers,  proposed  snag  removal  and  wing.dam  construction,  continued 
throughout;  the  amount  appropriated  from  1880  to  1886  for  this  work  was 
$445,0^.  The  improvement  was  made  to  include,  in  1880^  the  Upper  Sacra- 
mento for  100  miles  above  Colusa.  The  projects  have  for  their  object  the 
temporary  improvement  of  the  low- water  channel,  and  consist  of  snagging, 
dam  construction,  and  bar  scrapiug,  carried  on  by  hired  labor  and  the  United 
States  snag  boat,  '75,  ii,  700;  '80,  2234;  '86^  1926. 

In  1891  the  Board  of  Engineers  proposed,  for  the  further  improvement  of  the  Sac- 
ramento and  Feather  riverH,  (1)  a  specific  annual  appropriation  of  $25,000  for 
snagging,  wing-dam  construction,  etc.,  above  Sacramento  City;  (2)  an  appro- 

Sriation  of  $275,000  for  removal  of  obstructions  in  the  Lower  Sacramento 
J  ver,  and  $25,000  for  the  closure  of  Jacobs  Slough  above  Sacramento  City ;  (3) 
an  appropriation  of  $300,000  for  treatment  of  the  Yuba  River  at  and  above 
Marysville:  (4)  an  annual  appropriation  of  $20,000  for  improving  the  naviga- 
ble channel  of  the  Feather  River,  '91,  2988, 2989. 


9AO  HARBOR,  N*  ¥•— Survey  ov. 

Eiiirineers* 

Chikf  of  Engineers. 

Report,  '91,  81. 
Engineer  in  Charge. 

Col.  D.  C.  HouBtou,  1891.    Report,  '91.  859. 

Plans* 

By  Col.  Houston,  1891,  for  protection  of  the  wharves  of  the  harbor  from  northeast 
storms  by  construction  of  a  riprap  breakwater  of  a  total  length  of  3,180  feet, 
and  extending  to  8  feet  above  mean  low  water ;  estimated  cost,  $71,000,  '91,  861. 

Surveys* 

Survey  ordered  by  act  of  September  19,  1890.  Made,  1891,  under  direction  of  Col. 
Houston,  '91,  860. 

8648 26 
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SAOIIVADF  RITEB9  MICH.— Improvsmsnt  ov. 

(Continaed  from  Vol.  n,  p.  464.) 
Appropriations. 

1866-'87 $428,750 

1888 65, 000, '88,  1967. 

1890 75, 000, '90,  2728. 

1892 100, 000, '92.  2458. 

Total 668,750 

List  of  appropriations,  '92,  2458. 
Contracts* 

1888.  Hubbell  6c  Skeleton,  of  Detroit,  Mich.,  for  dredg[!ng,  at  38  cents  per  cabio 
yard;  Q.  Gillmore,  for  dredging,  at  49  cents  per  cubic  yard,  '89,  2249.  Carkin, 
Stickney  &  Cram,  for  revetment  and  beam>wall  construction,  and  dredging,  at 
43  cents  per  cubic  yard,  '89,  2253. 

1891.  T.M.  Hubbell,  for  dredging,  at  36  cents  per  cubic  yard;  Hubbell  &,  Stone, 
for  black  ash  and  Norway  pine  piles,  furnished  and  driven,  at  13  cents  per 
linear  foot;  J.G.Owen,  for  white  pine  timber  and  plank,  at  $20  and  $14  per 
M  feet,  B.  M. ;  Carkin,  Stickney  &  Cram,  for  bolts  and  nails,  at  4.1  cents  and 
8  cents  per  pound;  McCollum  ic  Lee,  for  dredging,. at  34  cents  per  cubic  yard, 
'91,  2775. 
Enirineers. 

CUIEF  OF  ENOmEERS. 

Reports,  '88,  263;  '89,  311;  '90,  280;  '91,  351;  '92,  336. 

Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88, 1963;  '89,  2248;  '90,  2724;  '91.  2772;  '92, 
2454. 

Assistant. 
B.  H.  Muehle.    Report,  '92,  2458. 
Operations. 

History  of  the  work,  '88,  1963. 

1887-88.  23,200  cubic  yards  material  dredged  from  east  channel  and  channel  across 
the  bar;  repair  and  extension  of  beam  wall  and  pile  revetment  continaed 
above  Bay  City,  '88,  1964. 

1888-^89.  23,980  cubic  yards  material  dredged;  Carrollton  revetment  completed  to 
a  length  of  1,145  feet;  plank  beam  training  wall  completed,  '89,  2249. 

1889-'90.  61,956  cubic  yards  material  dredged;  '90, 2727. 

1890-'91.  16,345  cubic  yards  material  dredged;  repairs  to  Carrollton  revetment  and 
Crow  Island  wing  dam,  '91,  2774. 

1891-'92.  137,992  cubic  yards  material  dredged ;  repairs  to  Carrollton  revetment 
and  wing  dam  at  Crow  Island  completed,  '92,  2455. 
Projects. 

The  project  of  1866  proposed  the  formation,  by  dredging,  of  a  channel  12  feet  deep 
through  the  bar  off  the  river's  mouth,  '66,  iv,  59-61;  '67,  146;  '68,  141. 

In  1874  M%|.  Weitzel  proposed  the  removal  of  Carrollton  and  other  bars  in  vicinity 
of  East  Saginaw  by  dredging  and  confining  the  channel  by  a  pile  revetment, 
'74,  i,  205, 209 ;  '75,1,274. 

In  1881  Maj.  Harwood  proposed  at  and  below  Bay  City  securing  14  feet  depth  in 
that  portion  of  the  channel  in  f^ont  of  Bay  City,  and  restoring  and  deepening 
the  channel  of  entrance  from  Saginaw  Bay  to  14  feet,  '81, 2250.  Total  amount 
appropriated  from  1866  to  1882,  $220,000. 

By  Board  of  En^neers,  1882,  for  removal  of  snags,  logs,  and  store  booms  project- 
ing into  the  channel ;  for  excavation  of  a  channel  12  feet  deep  and  200  feet  wide 
between  the  Junction  of  Tittabawassee  and  Shiawassee  rivers  and  Portsmouth 
Bridge  at  Bay  City ;  for  excavation  of  a  channel  11  feet  deep  and  200  feet  wide 
through  shoals  in  the  vicinity  of  Bay  City  and  across  bar  at  mouth  of  river; 
estimated  cost,  $446,000,  '83,  1866. 1867;  '84,  2041. 

Amount  appropriated  from  1882  to  1886,  inclusive,  $208,750;  amount  estimated  to 
complete  project,  $337,250,  '86,  1828. 


SAINT  ANDREWS  BAF,  FliA.— Examination  or. 

Engineers. 

Chief  of  £nginf.er8. 

Report,  '89,  185. 
Engineer  in  Chakge. 

Capt.  P.  M.  Price,  1888.    Report,  '89,  1414. 
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SAINT  AUTDBElirs  BAT,  FliA.—Continaed. 

Physical  Gharacteristlct. 

Description  of  the  locality,  '89, 1414. 
Plans. 

In  1889  Capt.  Price  considered  that  the  existing  depth  of  water  in  the  entrance  to 
•     the  hay  was  safficient  for  the  requirements  ox  existing  oommercey  '89,  1415. 
Sarve^rs. 
Examination  ordered  hy  act  of  Augnst  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Price,  '89, 1414. 


SAINT  ANTHONY,  RI INN.— Preservation  of  Falls  of. 
(See  MifisissiPFi  River,  preservation  of  Falls  of  Saint  Anthony.) 


SAINT    AIJOlJSTIBiE     HARBOR,    FLA.— Improvement  of  deep-sea 

CHANNEL  through  OUTKB  BAR. 

(Continued  £rom  Vol.  11,  p.  456.) 

Appropriations. 

1829-'87 $33,569.80 

1888 35, 000. 00, '89,  1311. 

1890 20, 000. 00, '90.  1570. 

1892 10, 000. 00, '92,  1373. 

Total 98,569.80 

Commerce. 

Coiumercial  requirements  of  Saint  Augustine,  '88,  1126, 1142. 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  145,151;  '89,  167,1312;  '90, 149,426;  '91,  188,195,1671;  '92,  185. 
Board  of  Exginkrrs. 
Convened  at  Saint  Augustine,  January  31, 1889,  by  S.  O.  No.  60,  to  examine  and 
report  upon  Capt.  Black's  project  for  improvement  of  Saint  Augustine  Harbor. 
Report,  '89,  1313.    (Co].  Abbot,  Lieut.  Col.  Hains,  and  Capt.  Bixby.) 
Convened  at  Saint  Augustine,  Fla.,  January  26, 1891,  by  S.  O.  No.  3,  to  report  upon 
the  establishment  of  harbor  lines  in  Saiut.  Augustine  Harbor.    Beport,  '91, 
1687.    (Capt.  Black  and  Lieuts.  Carter  and  Gaillard.) 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1123;  '89,  1309;  '90,  1566, 1577;  '91, 

1630, 1671, 1685. 
Maj .  J .  C.  Mallery,  1892-'—.    Report,  '92, 1371. 

Lieut. D.D. GaiUard.    Reports, '88, 1145;  '90, 1571;  '91,  1635. 

Operations. 

1887-'89.  No  operations,  '88,  1123;  '89,  1309. 

1889-'90.  3  groins  and  290  linear  feet  of  sand  catch  built  by  hired  labor,  '90,  1567. 

1890-'91.  Groin  No.  2  extended  seaward,  and  groins  4  and  5,  aggregating  988  liuear 

feet  of  new  work,  built,  '91,  1631. 
1891-'92.  327  linear  feet  of  sheet  pile  wing  dam  built  to  protect  the  beach  from 

erosion  in  the  vicinity  of  Groin  No.  4,  '92,  1372. 

Pliysical  €iiaracterisfic9. 

Description  of  Saint  Augustine  Harbor  and  vicinity.  '88»  1123, 1129. 

Tides  and  tidal  flow,  '88, 1131, 1149. 

Soundings^  borings,  channel  gauging,  measurement  of  current  velocities,  and  of 

direction  and  velocity  of  winds,  '88,  1145, 1153. 
Observations  on  wave  action  at  Saint  Augustine  Harbor,  '91,  1635. 

Plans. 

After  examination  in  1891  Capt.  Black  did  not  consider  the  harbor  worthy  of 
improvement  to  the  extent  of  joining  a  deep-sea  channel  through  the  outer  and 
inner  harbor  bars,  '91, 1672. 
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SAINT  AUOUSTINi:  HARBOR,  FLA.-Oontinaed. 

Projects. 

By  Capt.  Black,  1887,  for  formation  of  a  channel  throngh  the  bar  at  the  entrance  to 
Saint  Augustine  Harbor,  giving  a  depth  of  16  feet  by  the  construction  of  two 
converging  brush  and  riprap  letties,  one  extending  from  North  Beach  and  the 
other  from  Saint  Anastasia  aland;  estimated  cost,  $1,467,888,  '88,  1142. 

Approved  by  Board  of  Engineers,  1889,  with  the  recommendation  that  $35,000  be 
applied  to  the  construction  of  stone  protection  on  Anastasia  Island  and  North 
Point  (Col.  Abbot,  Ldent.  Col.  Hains,  and  Capt.  Bixby),  '89,  1316. 
Surveys. 

Survey  ordered  by  act  of  August  5, 1886.  Made,  1887,  nnder  direction  of  Capt. 
Black,  '88, 1128. 

Examination  for  deep-sea  channel  through  outer  and  inner  harbor  bars  ordered  by 
act  of  September  19, 1890.  Made,  uQl,  under  direction  of  Capt.  Black,  '91, 
1671. 

Maps. 
'88, 1142;  '89,  1316;  '91, 1634. 


SAIIVT    CHARIiCSy    ]IIO.^(See  MissouKi  Biysr  bbtweek  mouth  Ain> 

Sioux  City.) 


SAINT  CHARIiES  BAF,  TEX.— Examination  of. 

Engineers. 

Chief  ov  Engineers. 

Report,  '91,  235. 
Engineer  in  Charge. 

Maj .  C.  J.  AUeu,  1891.    Report,  '91,  1942. 
Plans. 
In  1891  Maj.  Allen  did  not  consider  the  locality  worthy  of  improvement,  '91, 1942. 

SurvejKS* 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction 
of  M^J.  Allen,  '91, 1942. 


SAINT  CLAIR  FLATS  SHIP  CANAL,  MICH.-Impbovbment, 

operation,  and  maintenance  of. 

(Continued  from  Vol.  II,  p.  457.) 

Appropriations. 

1852-'87 $708,894.40 

1888 75, 000. 00, '88,  1976. 

1890 : 80, 000. 00, '90,  2739. 

Total 863,894.40 

List  of  uppropriutions,  '92,  2475. 
Commerce. 

Aggregate  annual  tonnage  passing  through  canal,  '90,  2739. 
Contracts. 

1888.  A.  J.  Dupins.  for  revetment  construction,  at  $7.94  per  running  foot,  *89,  2263. 
Dunbar  &  Sullivan,  for  hire  of  1  dredge,  1  tug,  and  2  dump  scows,  at  $10  per 
hour;  also  1  dredge  and  3  dump  scows,  at  $8  per  hour;  Hicklee  db  Green,  for 
hire  of  1  dredge,  1  tug,  and  2  dump  scows,  at  $12  per  hour,  '89, 2264.  W.  Rich- 
ardson, forhin  of  1  dredge,  1  tug,  and  2  dump  scows,  at $8.80  per  hour;  Hub- 
bell  &  Skeldon,  fbr  hire  of  same  plant  as  above,  at  $10  per  hour.  Hicklee  6l 
Green,  for  hire  of  same  plant  as  above,  at  $10.75  per  hour,  '89,  2264. 

1890.  Steiner  Sc  Griffin,  for  revetment  construction,  at  $7.88  per  running  foot;  L, 
£.  Allen,  for  dredging,  at  23  cents  per  cubic  yard,  '91,  2786. 
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SAINT  CLAIB  FliATS  SHIP  CANAL,  llEI€H«-Continned« 

Engineers* 

Chief  of  ENGiyEXRS. 

Report8/88,  266;  '89,  814,315;  '90,  283,285;  '91,  356,358;  '92,  340,341. 
Enginkbr  in  Charge. 
Col.  O.  M.  Poe,  1883^—.    Reports,  '88, 1976 ;  '89,  2260,  2263 :  '90,  2737, 2739 ;  '91, 

2784,2787;  '92,2473,2475. 
Operations. 
1887-'88.  Operations  limited  to  care  of  canal.  '88, 1976. 
1888>'89.  56,117  onbio  yards  material  dredged;  4,082  linear  feet  sheet  piling  built, 

'89,  2261, 2265. 
1889-'90.  4,385  linear  feet  sheet  piling  bnUt^  '90,  2738.. 
1890-'91.  490  linear  feet  of  sheet  piling  completed;  43,496  onbic  yards  material 

dredged ;  operation  and  oare  of  canal,  '91,  2786, 2787. 
1891-'92.  142,965  cnbio  yards  material  dredged;  3,160  linear  feet  of  sheet  piling 

and  90  feet  of  superstmctare  complete.;  operation  and  oare  of  canal, '92, 

2474, 2475. 

Pliysical  Characteristics. 

Description  of  the  locality,  '90, 2737. 
Projects. 

The  projects  of  1866  and  1872  proposed  the  formation  of  a;  channel  200  feet  wide, 
16  feet  deep,  and  7,221  feet  long, protected  on  each  side  by  revetment;  esti- 
mated cost,  $428,754. '66,  iv,  57;  '67,  28;  '72,  216.  The  canal  was  completed 
in  1875,  '75,  i,  52.  280.    Statement  of  cost  of  the  work,  '83, 1878. 

By  MaJ.  Farqnhar,  in  1883,  for  rebuilding  revetment,  at  an  estimated  cost  of 
$153,300,  '85.  2160;  '86,  1838.  Increased  to  $200,000  in  1887,  '87,  2263.  In- 
creased to  $256,000  in  1888,  '88,  1976.  Increased  in  1889,  for  completion  of 
sheet  piling,  renewal  of  decayed  portions  of  harbor  snperstrnctnre,  and  dredg- 
ing channel  to  depth  of  18  feet  and  fall  width  of  300  feet,  to  $276,250,  '89, 22^: 
'91,  2785. 


SAINT  CLAIB  BIFEB  AT  ALC^OMAO.— Ex^mmATiON  or. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  2285. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1888.    Report, '89,  2285. 
Piiysical  Characteristics. 

Description  of  the  locality,  '89,  2286. 
Plans. 
In  1888  Col.  Poe  did  not  consider  that  an  improvement  at  Algonao  wonld  benefit 
more  than  local  interests,  '89,  2287. 
Snrve^rs. 
Examination  ordered  by  act  of  Angost  11, 1888.    Made,  1889,  under  direction  of  Col. 
Poe, '89, 2285. 


SAIUTT  CBOIX  BIVEB*  me.— improvement  or. 

Appropriations. 

1867-'89.... $39,000 

1890 35, 000, '91,  570. 

Total 74,000 

Enirineers. 

Chikf  of  Engineers. 

Reports,  '89,  31;  '90,  26;  '91,  19;  '92,  23. 
Engineers  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1888-'92.    Reports,  '90,  463;  '91,  570. 

Lieut.  Col.  P.  C.  Hains,  1892-'—.    Report,  '92,  494. 
Assistant. 

F.  S.  Burrowes.    Report,  '90,  465. 
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SAUTT  CBOIX  BITER,  ME.-GontinnecL 

Physical  Characteristics. 

Description  of  the  locality,  '90,  46S. 

Projects. 

By  Lieat.  Col.  Smith,  1889|  for  a  channel  12  feet  deep  at  mean  low  water  and  200 
feet  wide,  narrowed  to  150  and  100  feet  in  the  upper  part  of  the  harbor,  to  be 
Becured  by  dredging  and  600  linear  feet  of  Jetty  conatrnction;  estimated  cost, 
$280,000,  '90,  466, 467;  '92,  494. 
Surveys. 

Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  CoL 
Smith,  '90,  464. 


« 


SAINT  GBOIX  BIVEB,  WIS.  AND  mi NN.— Improvement  of. 

(Continued  from  Vol.  II,  p.  459.) 

Appropriations. 

1878-^87- $82,500 

1888 10, 000, '88, 1549. 

1890 8, 000, '90,  2089. 

1892 8, 000, '92, 1838. 

Total 108,500 

List  of  appropriations,  '91,  2205. 
Coinmerce. 

£Ktent  of  the  logging  and  lumber  interests,  '91,  2205, 2206;  '92, 1839. 
Enffineers. 
Chief  of  Engineers. 

Reports,  '88.  203;  '89,  287;  '90,  212;  '91,  271;  '92,  259. 
Engineers  in  Charge. 
Maj .  C.  J.  Allen,  1878-'90.    Reports,  '88,  1547 ;  '89,  1798. 
Maj.  W.  A.  Jones,  1890-'—.    Reports,  '90,  2087 ;  '91,  2203;  '92, 1837. 
Operations. 
1887-'88.  No  operations  for  lack  of  funds,  '88,  1548.  * 

1888-^89.  695  snags,  logs,  and  piles,  3  cubic  yards  rook,  and  3  drift  piles  removed 
from  the  channel,  and  125  overhanging  trees  cleared  from  the  bauKs;  715  linear 
feet  of  wing  dam  built,  '89, 1799. 
188^'90.  No  operations,  '90,  2088. 

1890-'91.  25,919  cubic  yards  material  dredged,  '91,  2204. 

1891-92.  880  cubic  yards  material  dredged  at  Hudson  Bar;  91  snags  removed fjrom 
the  channel,  and  repairs  made  to  Log  House  Dam,  '92,  1838. 

Projects. 

By  Mi^.  Farquhar,  1874,  for  the  improvement  of  the  river  below  Saint  Croix  Falls 
by  the  construction  of  wing  dams,  removal  of  boom  piers,  snags,  and  overhang- 
ing trees,  so  as  to  give  a  low-water  depth  of  3  feet;  estimated  cost,  $21,758, 
'75,  i,  375 ;  '78,  100 :  '79, 1182.    There  was  expended  under  this  project  $18,000. 

The  present  project,  aaop ted  in  1880  and  modified  as  to  cost  in  1882,  consists,  in 
addition  to  the  removal  of  obstructions  from  the  channel  between  Taylors 
Falls  and  Proscott,  in  the  contraction  of  the  low- water  channel  into  one  of 
nearly  uniform  width,  especially  at  the  bars  and  crossings,  by  means  of  brush 
and  stone  jetties,  and  dams  of  the  same  material  to  close  island  chutes  and 
secondary  channels;  estimated  cost, $83,450, '88,  203,204.  Increased  in  1889 
for  repairs  to  existing  works,  extension  of  dams  at  Hudson  Bar,  construction 
of  wing  dams  on  right  bank  of  the  channel,  and  dredging;  revised  estimate, 
$108,700, '89,  1801;  '91,  2204. 


SAINT  FRANCIS  RIFCSB,  ARK.  AND  mO.— Imfbovbmsnt  of. 

(Continued  from  Vol.  II,  p.  459.) 

Appropriations. 

1871-'86 $35,000 

1  fififi  5  SaJii*  Francis  River,  Ark 4,  OuO,  '88, 1416, 

^*^  >  Saint  Francis  River,  Mo 5, 000,  '88,  191. 

1  aon  ]  Saint  Francis  River,  Ark 4, 000,  '90,  1954. 

^^^  )  Saint  FrancisRiver,  Mo 10, 000,  '90,  1955. 

1892.  Saint  Francis  River,  Ark  ....  8, 000,  '92, 1694. 

Total 66,000 
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SAINT  FRANCIS  BITER,  A^K.  AUD  no.— Gontinaed. 

Comineree. 

Benefits  to  be  derived  from  oompletion  of  improvement,  '88, 1416;  '89, 1666;  '91, 
2061. 

Eni^ineers. 

Chief  of  Enoihebrs. 

Reports, '88, 190;  '89,  224;  '90,  201,202;  '91,  255,256;  '92,  246,247. 
Enoinxer  in  Chabge. 

CaK  H.  S.  Taber,  1884-'—.     Reports,  '88,  1414;  '89,  1664, 1666;  '90, 1963, 1964: 
'91,  2059, 2062;  >92, 1693, 1694. 

Operations* 

1887-88.  Snagging  operations  continued.  '88, 1415. 

1888-'89.  Snagging  operations  continoed  between  the  towns  of  Kennett,  Mo.,  and 

Saint  Francis,  Ark. ;  216  snags  and  drift  piles  removed  from  the  channel,  and 

50  trees  cleared  from  banks  between  Greenville  and  Poplin,  Mo.,  '89, 1664, 1666. 
1889-'90.  Snagging  continued  between  Kennett  and  Saint  1*  raucis ;  309  snags  and  4 

drift  piles  cleared  from  the  channel,  and  175  overhanging  trees  from  the  banks 

between  Wappapello  and  Poplin,  Mo.,  '90,  1952, 1955. 
1890-^91.  Snagging  operations  continued  on  the  upper  and  lower  river,  '91,  2060, 

2063. 
1891-92.  1,628  snags  removed  from  the  upper  and  lower  river,  and  6,405  treep 

cleared  from  the  banks,  '92, 1693, 1696. 

Projects. 

By  Mt^j.  Benyaurd,  1880,  for  improvement  of  the  river  between  Wittsburg  and 
Lester  Landing  by  cutting  and  marking  a  channel  through  the  lake  region, 
removing  snags  and  similar  obstructions  from  the  bed  and  banks  of  the  stream. 
No  estimate  was  made  for  the  completion  of  this  project,  and  only  an  appro- 
priation of  $5,000  was  made  in  1880,  '80, 1315 ;  '81, 1434. 

In  1887  Capt.  Taber  proposed  the  improvement  of  the  river  from  Greenville  to  the 
Arkansas  State  line  by  removal  of  snags  and  similar  obstructions,  at  an  esti- 
mated cost  of  $7,300,  '87,  1550. 


SAINT  JEROME  BAF,  RID.— Examination  or. 

Enirtneers. 

Chief  of  Engineers. 

Report,  '91,  145. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1891.    Report,  '91, 1278. 

Physicnl  Characteristics* 

Description  of  the  locality,  '91,  1278. 

Plans. 

In  1891  Lieut.  Col.  Hains  did  not  consider  the  locality  worthy  of  improvement,  '91, 
1278. 

Snrvejrs. 

£zammal;ion  made,  1891,  under  direction  of  Lieut.  Col.  Hains,  '91, 1278. 


SAINT  JEROHIES  CREEK,  MD.— iBiPROYBHENT  ov« 

(Continued  from  YoL  II,  p.  460.) 

Appropriations* 

1881-'84 $26,500 

List  of  appropriations,  '88, 819. 

Enirinccrs* 

Chief  of  Engineers. 

Reports, '88,  110;  '89,  127;  '90, 114. 
Engineer  in  Charge. 
S.  T.  Abort,  U.  S.  agent,  1881-'—.    Reports,  '88, 818;  '89, 1005 ;  '90,  10G4. 

Operations* 

1887-'90.  No  operations  for  lack  of  funds,  *88,  819;  '89, 1005;  '90, 1064. 
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SAINT  JEROIflES  CKEEK,  IVID*— Continned. 

Projects. 

'  By  S.  T.  Abert,  1880,  for  excavation  of  a  channel  100  feet  wide  and  9  feet  deep 
through  the  bar  at  the  mouth  of  Saint  Jeromes  Creek,  and  a  channel  40  feet 
wide  and  6  feet  deep  into  the  south  fork  of  the  same,  the  material  to  be 
formed  into  a  dike  inolosinff  a  part  of  the  south  fork  fbr  a  pond  for  the  U.  8. 
Fish  Commission;  estimated  cost. $21,500. 
From  1881  to  1886,  Inclusiye,  $26,500  nad  been  appropriated,  when  the  amount  to 
complete  project  was  estimated  at  $26,000,  '85,  970:  '87,  984.  Increased  to 
$34,700  in  1888,  '88,  819. 
In  1890  the  project  was  reduced  to  the  ezcayation  of  a  channel  throuffh  the  bar  at 
the  mouth  of  the  creek,  at  an  estimated  cost  for  completion  of  $26,000, '90, 
1065. 


SAINT  JOHNS  RIVER,  FliA.— Improvkmsnt  of. 

(Continued  from  Vol.  II,  p.  462.) 

^riations. 

i8o2-'87 $769,000 

1888 175, 000, '88,  1087. 

1890 170,000/90,  1557. 

1892 112, 500, '92, 1357. 

Total 1,226,500 

Commerce. 

Commercial  interests,  '88, 1067, 1088. 

Present  and  prospective  commercial  development  '90, 1556. 
Contracts. 

1889.  R.  G.  Ross,  for  furnishing  stone,  at  from $2. 14  to  $2.35  per  ton ;  oyster  shell,  at 
$1.25  per  cubic  yard,  and  brush  mattress,  at  74  cents  per  cubic  yard,  '89, 1305. 

1890.  M.  Conant,  for  jetty  construction,  at  a  totol  of  $126,420,  '91,  1617. 

1891.  J.  Satterlee,  for  furnishing  stone,  at  $4.17  per  ton,  '91,  1618. 
Enprineers* 

Chief  of  Engineers. 

Reports,  '88, 143;  '89, 165;  '90,  147;  '91,  185, 195, 1666;  '92,  182. 
Engineers  in  Charge. 

Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1079;  '89,  1298;  '90,  1549:  '91, 1612, 
1667. 

Maj.  J.  C.  Mallery,  1892-'—.    Report,  '92,  1349. 

J.H.Bacon.    Reports, '89, 1306;  '90,  1558;  '91,  1618. 
E.  A.  Gieseler.    Report,  '92,  1357. 
Operations* 

1887-88.  7,204  cubic  yards  stone  and  shell  used  in  the  south  Jetty;  12.000  sanare 
yards  of  mattress,  21,951  cubic  yards  stone,  and  2,309  cubic  yards  shell  placed 
in  the  north  jetty;  also  286  cubic  yards  concrete,  '88,  1081. 

1888-'89.  19,361  tons  of  stone,  1,522  cubic  yards  oyster  shells,  and  20,000  square 
yards  of  brush  mattress  placed  in  the  north  jetty,  '89,  1299. 

1889-'90.  13,000  square  yards  brush  mattress,  21,121  tons  stoue,  and  3,476  cubic 
yards  oyster  shells  placed  in  north  and  south  jetties,  '90,  1551. 

1890-'91.  4,240  cubic  yards  material  dredj^ed,  3,731  cubic  yards  stone  placed  in 
south  Jetty,  and  14,783  square  yards  of  brush  mattress  and  7,866  cubic  yards 
stone  placed  in  north  jetty,  '91,  1613. 

1891-92.  14,586  square  yards  mattress  and  14,192  cubic  yards  of  stone  placed  in 
south  jetty,  and  10,773  square  yards  of  mattress  and  11,157  cubic  yards  stone 
placed  in  north  jetty;  also  227  cubic  yards  concrete  coping  laid,  '92,  1351.  In 
1892  the  south  jetty  had  been  completed  to  a  total  length  of  8,293  feet,  and  the 
north  jetty  to  10,991  feet,  '92,  1352. 
Physical  Characteristics. 

Tidal  observations,  '88,  1085;  '89,  1301;  '90, 1561. 

Density  of  water  and  sediment,  '89,  1302. 

Velocity  of  current.  '89,  1306;  '90,  1558. 

Low-water  cross-sectional  areas  and  mean  depths  at  the  mouth  of  the  Saint  Johns 
River  from  1883  to  1892,  '92,  1358. 

Tidal  data,  '92,  1360, 1362. 

Surface  areas  of  Saint  Johns  Riyer,  '92,  1361. 
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SAINT  JTOHNS  BIF£R,  FI.A.— Continned. 

Projects. 

By  Lient.  Col.  Gillmore,  1879,  for  Jetties  at  the  month  of  Saint  Johns  Rirer;  the 
north  Jetty  to  be  9,400  feet  Ions,  with  its  inner  end  on  Fort  Qeorges  Island;  the 
south  jetty  to  be  6,800  feet  in  length,  with  inner  end  on  the  mainland  below 
Generals  Mound;  width  between  Jetties,  1,600  feet;  both  Jetties  to  be  sub- 
merged from  shore  to  a  point  2,000  feet  from  the  sea  ends,  the  rest  at  the  level 
of  half  tide;  the  Jetties  to  extend  to  the  16-foot  curve,  and  to  produce  a  mid- 
channel  depth  of  from  15  to  16  feet  at  mean  low  water ;  estimated  cost,  $1,S06,409, 
'79,  784, 785.    Increased  in  1888  to  $1,426,409,  '89,  1298. 

In  1891  an  increased  length  of  jetty  being  required  to  meet  the  growth  of  the  bar 
seaward,  the  estimated  cost  was  increased  to  $1,622,000,  '91,  1616. 

In  1892  it  was  proposed  to  deepen  the  ship  channel  in  the  defective  reach,  Dames 
Point  to  Beacon  No.  1,  by  dredging:,  and  protection  by  dikes  and  shore  protec- 
tion; estimated  cost,  $324,000.  This  work  is  now  being  carried  out  by  means 
of  an  appropriation  of  $300,000  made  by  Duval  County.  Estimated  cost  of 
entire  improvement  increased  to  $1,741,000,  '92,  1350. 
Surveys. 

Of  the  bar  between  the  ends  of  the  jetties,  1888,  '88,  1084. 

Of  the  river  from  Great  Marsh  Island  to  Front  Creek,  '90, 1568. 

Examination  from  Jacksonville  to  Sandford  ordered  by  act  of  September  19, 1890. 
Made,  1891,  under  direetion  of  Capt.  Black,  '91,  1667. 

Maps. 
'88, 1066;  '89, 1304;  '90, 1560;  '91, 1618;  '92,  Atlas,  61,62,63,64. 


SAINT  JOHNS  BITEB  (UPPER),  FliA.— Ihprovxmsmt  of. 

(Continued  from  Vol.  II,  p.  461.) 

AppropriatioDfl. 

1884 $4,000 

Eng^liieers. 

Chief  of  Engikekrs. 

Reports,  '88, 143;  '91, 196, 1666. 
Enoinber  IK  Charge. 
Capt.  W.  M.  Black,  1886-'—.    Reports,  '88, 1090;  '91, 1667. 
Operations* 

Deferred  to  await  farther  appropriations,  '88,  1091. 
Plans* 
In  1891  Capt.  Black  did  not  consider  the  upper  river  worthy  of  improrement,  '91, 
1669. 
Projects. 
By  Lieut.  Col.  Gillmore,  1884,  for  improvement  of  the  Upper  Saint  Johns  River  for 
a  channel  width  of  100  feet  ana  depth  of  6  feet  by  excavation  of  curved  cut- 
offs, dredging,  and  the  construction  of  closure  dams ;  estimated  cost,  $38,800, 
•84, 1137;  '87,  1220. 


SAINT  JONES  BIVER,  DEIj.— Impkoybmbnt  of. 

(Continued  from  Vol.  II,  p.  464.) 

Appropriations.  , 

1881-'87 $25,000 

1888 15, 000, '88,  743. 

Total 40,000 

List  of  appropriations,  '90,  926. 
Commerce* 

Reduction  in  freight  rates  consequent  upon  improvement,  *88,  743. 
Contracts. 
1889.  F.  C.  Somers,  for  dredging,  at  18  cents  per  cubic  yard,  and  for  placing  fender 
piles,  at  $8  per  running  foot,  '89,  888. 
Eni^ineers* 
Chief  of  Engineers. 

Reports,  '88,  89;  '89,  104;  '90,  9^;  '91, 122. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  8.  agent,  1885-'—.    Reports,  '88, 742 ;  '89, 887 ;  '90, 925 ;  '91, 1165. 
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Operations. 

1887-88.  5,482  onbic  yards  material  dredged  from  channel  and  bar  at  entranoe, 

•88,  742. 
1888-'89.  No  operationa,  '89,  887. 
1889-'90.  58,016  cubic  yards  material  dredged  *90,  925. 
1890-^91.  No  operations;  improvement  completed  and.  no  farther  appropriation 

needed,  '91, 1165. 

Projects. 

By  Col.  Macomb,  1881,  for  exoayation  of  a  channel  through  the  bar  at  the  river's 
month  and  at  other  points  to  a  depth  of  3  feet  mean  low  water,  with  a 
width  of  channel  from  200  to  250  feet:  also  for  construction  of  3,300  linear 
feet  of  Jetty  at  the  entrance;  estimated  cost,  $35,000,  '81,  799, 801;  '87, 831* 

Improvement  completed  in  1891,  after  an  expenditure  of  $40,000,  '91, 1165. 


8AIIVT. JOSEPHS  HARBOR,  MICH.— Imp&ovsmjbnt  or. 

(Continued  from  Vol.  II,  p.  465.) 

Approprinlions* 

1836-'87 $335,113 

1888 12, 000, '88,  1918. 

1890 20,000, '90,  2660. 

1892 60, 000, '92,  2361. 

Total 427,113 

List  of  appropriations,  '92,  2360. 

Contracts. 

1889.  J.  M.  Allmendinger,  for  pile  and  timber  wing  dam,  at  a  total  of  $2,895,  '89, 
2196. 

1891.  F.  A.  Hagen,  for  stone,  at  $2.25  per  cord;  £.  6.  Crosby^  for  pine  timber,  at 
$18  per  M  feet,  B.  M. ;  J.  M.  *  Allmendinger,  for  pine  piles,  at  15  cents  per 
linear  foot;  white  pine  plank,  at  $16  per  Af  feet,  B.  M.,  and  brush,  at  $2.75  per 
cord ;  £.  B.  Mather,  for  bolts  and  spikes,  at  3i  cents  per  pound,  '91,  2704. 

Enirincers. 

Chikf  of  Engineers. 

Reports,  '88,  257;  '89,  303;  '90,  272;  '91,  343;  '92,  829. 
Engineers  in  Charge. 

Moii.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1917. 

Maj.  W.  Ludlow,  1889-^—.    Reports,  '89,  2194 ;  '90,  2658 ;  '91, 2702 ;  '92, 2367, 2362. 

Operations. 

1887-'88.  Filling  in  pile  revetment  renewed;  476  linear  feet  of  old  rock  filling  and 
superstructure  renewed ;  14,850  cubic  yards  material  dredged,  '88,  1918. 

1888-'89.  176  linear  feet  of  wing  dam  built;  24,840  cubic  yards  material  dredged, 
'89,  2195. 

1889-'90.  Repairs  to  north  pier;  11,905  cubic  yards  material  dredged,  '90,  2659. 

1890-'91.  27,000  cubic  yards  material  dredged,  '91,  2703. 

1891-'92.  57,520  cubic  yards  material  dredged ;  repairs  to  north  revetment  com- 
pleted, and  incomplete  portion  of  soi^th  pier  superstructure  finished,  '92, 2359. 

Projects* 

For  projects  prior  to  1886,  see  Vol.  I,  page  487,  Index  to  Reports  of  the  Chief  of 
Engineei'B. 

From  1836  to  1865,  inclusive,  $156,113  was  appropriated,  '66,  iii,  35.  The  projects 
of  1866  and  1874  proposed  the  formation  of  a  channel  of  entrance  not  less  than 
16  feet  deep,  '66,  iv.  111,  112;  '75,  i,  265;  '76,  ii,  518. 

In  1880  the  project  was  modified  by  the  improvement  of  Benton  Harbor  Channel 
to  a  depth  of  12  feet,  together  with  the  revetment  of  the  north  bank  for  a  dis- 
tance of  2,500  feet,  '80,  2031. 

From  1866  to  1886,  inclusive,  $179,000  was  appropriated,  when  it  was  estimated 
that  $41,015  would  be  required  to  complete  project,  '86,  316;  '87,  2201. 

In  1891  Maj.  Ludlow  proposed  the  reconstruction  of  370  feet  of  old  crib  work  in  the 
north  pier,  refilling  north  revetment,  minor  repairs  to  piers  and  wing  wall, 
and  dredging  and  extension  of  north  pier  120  feet;  estimated  cost,  $145,000, 
'92,  2360. 
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SAUVT  JOSEPII9  mo.— (See  Missoubx  River  bxtwbbn  mouth  and  Bioux 

City.) 


SAIM T  JOSEPHS  BITER,  MICH.—Impboyxmekt  ov. 

(Continned  from  Vol.  II,  p.  466.) 

Appropriations* 

1888 $2,500/89,2197. 

1890 1,000/90,2662. 

Total 3,500 

Engineers* 

Chief  of  Engineers. 

Reports,  '88,  258;  '89,  804;  '90,  273;  '91,  848;  '92,  330. 
Engineer  in  Charge. 
Maj.  W.  Ludlow,  1888^—.    Reports,  '89,  2196;  '90,  2662;  '91,  2705;  '92,  2368. . 
Operations* 
1887-89.  No  operations,  '88,  258;  '89,  2196. 

1889-'90.  400  linear  feet  of  log,  brash,  and  stone  dam  bailt  by  hired  labor,  '90, 2661. 
1890-'91.  4  wing  dams  built,  '91,  2706. 

1891-92.  4  wing  dams  bnilt,  and  318  snags  and  7  bowlders  removed,  '92,  2364. 
Projects* 
By  Maj.  Harwood,  1880,  for  improvement  of  the  river  from  its  month  to  Berrien 
Springs  by  the  construetion  of  wing  dams,  dredging,  and  the  removal  of  snags 
and  other  obstructions;  estimated  cost,  $11,300, '88,  258. 
By  Maj.  Lddlow,  1889,  for  securing  a  depth  of  3  to  4  feet  from  Saint  Joseph  to 
Berrien  Springs,  a  distance  of  25  miles,  by  removal  of  snags  snd  bowlders,  and 
the  constraction  of  wing  dams,  '92,  2363. 


SAINT    IiAl¥RE!ir€E    RITER,   N*  T*— Suryst  or  bboaib  bbtwsbh 

THE  Sister  Islands  and  Cbossovsb  Light. 

Appropriations* 

1890 $5, 000, '91,  2922. 

1892 10,000,  '92,2600. 

Total 15,000 

Eng:ineers. 

Chief  of  Engineers. 

Reports,  '89,  344;  '91,  383;  '92,  362. 
Engineer  in  Charge. 

Maj.  M.  B.  Adams,  1888.-'—.    Reports,  '89,  2462;  '91,  2922;  '92,  2599. 

Ass  1  STAN  T 

F.  M.  Barstow.     Report,  '89,  2463. 
Piiysical  Ciiarncteristics. 

Description  of  the  locality,  '89,  2462. 
Plans* 
By  Maj.  Adams,  1889,  for  removal  of  three  rock  shoals  in  the  channel  to  a  depth 
of  18  feet  at  low  water,  at  an  estimated  cost  of  $43,305,  '89,  2464;  '91,  2922. 
Surveys* 
Ordered  by  act  of  August  11,  1888.    Hade,  1889,  under  direction  of  Mai.  Adams 
'89,  2463. 


SAINT  liEONARDS  €REEK»  MB.— Examination  or* 

Engrineers* 

Chief  of  Engineers. 

Report,  '91, 145, 1277. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1891.    Report^  '91, 1277. 
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Physical  Characteiisflcs* 

Desoription  of  the  locality,  '91, 1277. 
Plans. 
In  1890  Lient.  Col.  Hains  did  not  consider  the  prospectiTe  benefits  to  existing 
commerce  warranted  an  improvement,  '91,  1278. 
Surveys* 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  onder  direction 
of  Lient.  Col.  Hains,  '91, 1277. 


SAINT  I^OUIS  HABBOB,  MO.— Iuprovsickkt  cm. 

A  pproprlatlons. 

1890 $182,000, '91,  2110, 

Eni^lneers* 

Chief  of  Enoinebrs. 

Reports,  '89,  290;  '91,  260;  '92,  260. 
Engineer  in  Charge. 

Maj.  A.  M.  MiUer,  188&-'--.    Reports,  '89, 1711 ;  '91,  2109;  '92, 1737. 

A  AAI  ATAl^Tfl 

D.  M.  Cuirie.    Reports,  '91,  2110 ;  '92, 1738. 
J.  O.  Holman.    Reports,  '91,  2110 ;  '92, 1738. 
Operations. 
1890-'91.  12,400  linear  feet  of  hurdle  dike  buUt,  '91,  2109. 
189l-'92.  1,686  linear  feet  of  hnrdle  dike  boUt,  '92, 1783. 
Projects. 
By  Maj.  Miller,  1888,  for  removal  of  bars  in  the  upper  harbor  by  the  construction  of 
19,800  linear  feet  of  permeable  pile  and  brush  contraction  works;  estimated 
cost,  $181,863,  '89, 1712. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 

Maj.  Miller,  '89, 1711. 
Maps. 
'91,  2110;  '92,  Atlas,  89. 


SAINT  I.OUIS  BITEB,  MINN.— Survbt  or. 

Enprlneers. 

Chief  of  Engineers. 

Reports, '91,  317;  '92,  802. 
Engineers  in  Charge. 
Mai .  J.  B.  Quinn.  1890.    Report,  '92,  2148. 
Col.  O.  M .  Poe,  1890.    Report,  '92,  2148. 
Capt.  W.  L.  Fisk,  1891.    Report,  '92,  2151 
Assistant. 
J.  H.  Darling.    Report,  '92,  2162. 
Physical  Characteristics. 

Description  of  the  locality,  '92,  2151. 
Plans. 
By  Capt.  Fisk,  1891,  for  the  formation  of  a  channel,  by  dredging  where  necessary, 
100  feet  wide  at  bottom  and  16  feet  deep  up  to  Fond  du  Lac,  at  an  estimated 
cost  of  $113,000,  '92,  2151. 

Surveys. 

Survey  from  Grassy  Point  in  Saint  Louis  Bay  to  Fond  du  Lac.    Made,  1891,  under 
direction  of  Capt.  Fisk,  '92,  2151. 


SAINT  liOUIS,  mo.— (See  Mississippi  River  between  the  mouths  or  thb 

ILLINOIS  AND  OHIO  RIVERS.) 


RIVERS  AND  HARBORS.  397 

SAINT  MARKS  BITER,  FI^A.— Examination  of. 

(Continued  from  Vol.  II,  p.  467.) 

Engineers. 

Chief  of  Enginrbrs. 

Report,  '89, 175. 
Engineer  in  Charge. 

Capt.  W.  M.  Black,  1888.    Report,  '89, 1S64. 
Assktant. 
D.  B.  DuDD.    Report,  '89, 1365. 
Physical  Characteristics* 

Description  of  the  locality,  '89, 1364. 
Plans. 
By  Capt.  Black,  1889,  for  improvement  of  the  river  by  straightening  and  deepening 
the  channel,  and  removal  of  rock  obBtructions;  estimated  cost,  $39,000, '89, 
1364. 

Surveys. 

Examiuation  ordered  by  act  of  Angnst  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Black,  '89, 1364. 


SAINT  MARYS  RIVER  AND  SAINT  MARTS  FAIiliS  CANAI., 

MICH. — Improvbmbnt  of. 

(Continued  from  Vol.  II,  p.  468.) 

Appropriations. 

1856-"79 $2,412,900.22 

1880-'81.  Saint  Marys  Falls  Canal  and  River 400, 000. 00 

1882-'86.  Saint  Marys  River  (Hay  Lake  Channel)..  475,000.00    - 

1886.  Saint  Marys  FaUs  Canal 250,000.00 

toftfli  At  Falls 1, 000, 000. 00, '88, 1928. 

*''^)  Hay  Lake  Channel 500, 000. 00, '88, 1957. 

-QOft  5  At  Falls 900, 0(X).  00, '90,  2688. 

^'^iHayLake  Channel 400, 000. 00, '90,  2718. 

laoi  i  At  the  Falls *  600, 000. 00, '92,  2403. 

*°^^)Hay  Lake  Channel •  300, 000. 00, '92,  2447. 

1892.  Hay  Lake  Channel 115,000.00/92,2447. 

Total 7,352,900.22 

Commerce. 

1888.  Commerce  passing  the  canal,  '88, 260, 1930, 1931, 1932, 1933, 1941.  . 

1889.  Commerce  passing  the  canal,  '89,  2213, 2214, 2218, 2227. 

1890.  Commerce  passing  the  canal,  '90,  2690, 2691, 2710. 
Comparison  of  freight  charges  by  rail  and  water,  '88,  1933, 1934. 

Freight  charges  on  merchandise  passing  through  the  canal,  '88,  1935;  '89,  2220. 
Effect  of  accident  at  Saint  Marys  Falls  Canal  upon  passage  of  vessels  through  the 

lock,  '91,  2743, 2746. 
Freight  rates  on  articles  of  commerce  through  the  canal  for  1887, 1888, 1889,  and 
1890,  '91, 2753. 
Contracts. 

1887.  H.D.Edwards  &  Co.,  for  ship  chandlery,  at  $625.39;  Johnston  &,  Ooss,  for 
lumber,  at  $420 ;  G.  Kemp,  for  coal,  at  $743 ;  T.  B.  Rayl  &,  Co.,  for  hardware,  at 
$285.19, '88,  1928.  T.  B.  Rayl  &.  Co.,  for  hardware,  at  $436.86;  Johnston  & 
Gobs,  for  lumber,  shingles,  and  lime,  at  $557.25 :  W.  W.  Leggett,  for  electric- 
light  supplies,  at  $794.13 ;  W.  D.  Edwards  &  Co.,  for  ship  chandlery,  at  $1,670.65 ; 
J.  £.  Davis,  for  paints  and  oils,  at  $678.97,  '88,  1942.  T.  B.  Rayl  &  Co.,  for 
hardware, at  $436.86;  G.Kemp, for  coal, at  $360;  Richmond  &,  Backus  Com- 
pany, for  stationery,  at  $318.64,  '88, 1954. 

1888.  Hickle  <&  Green,  for  drilling  and  blasting,  at  $4.47  per  hole,  '88,  1929.  Rich- 
mond &,  Backus  Company,  for  stationery,  at  $318.64;  W.  R.  Santley^  for  white 
oak  timbet,  at  $54  per  M  feet,  B.  M. ;  Burnett  &  Stachan^or  one  oil  tank,  at 
$147:  Hickle  &  Green,  for  castings,  at  $216, '88,  1942.  Hickle  &  Green,  for 
repairs  to  tug,  at  $261 ;  K.  C.  Morgan  &  Co.,  for  supplies,  $293.12;  G.  &  R.  Mc* 
Millan,  for  vegetables,  at  $228.80,  '88, 1958.  L.  E.  Allen,  for  pier  construction, 
at  $49,042,  '88, 1959. 

1889.  Collins  &  Farwell,  for  lock-pit  excavation,  at  $220,667;  Richmond  &  Backus 
Company,  for  stationery,  at  $751.01;  P.  M.  Church  &  Co.,  for  hardware,  at 

*  Sondiy  civil  bill,  ^92,  2403, 2447. 
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$386.03 ;  P.  M.  Church  &,  Co.,  for  ship  chandlery,  at  $1,089 ;  Johnson  &,  Goss,  for 
lumber,  at  $420;  Johnson  &  Goe9,  for  wood  and  mill  slabs,  at  $212.50;  Gray  &, 
Baffy  for  four  map  cases,  at  $80 ;  Boo  City  Machine  Company,  for  machine  work, 
at  $245;  S.  C.  Forsaith  Machine  Company,  for  '' Cameron '^  steam  pump  and 
equipment,  at  $1,137.11,  '89,  2215.  Richmond  &,  Backus  Company,  n>r  station- 
ery supplies,  at  $446.28;  P. M. Church, for  hardware, at  $95.53;  P.M. Church, 
for  ship  chandlery,  at  $334.52;  H.M.  Loud,  for  lumber,  at  $6,192.50;  Soo  City 
Machine  Company,  for  machine  work,  at  $245 ;  P.  M.  Church,  for  ship  chand- 
lery, at  $633.75;  Union  Dock  and  Canal  Company,  for  coal,  at  $7^;  W.C. 
Morgan  &,  Co.,  for  vegetables,  at  $439.80;  W.U.Morgan  &.  Co., for  meats,  at 
$350;  Soo  City  Machine  Company,  for  macnine  work,  at  $245,  '89,  2243.  H.  D. 
Edwards  &,  Co.,  for  two  diving  suits,  at  $32  per  dress;  Fletcher,  Jenks  &  Co., 
for  round  iron,  at  $1.93^  per  pound;  G.  Kemp,  for  coal,  at  $334.50;  F.  Williams 
«fe  Co.,  for  oil,  at  $180  to  $300 ;  P.  M.  Church,  for  hardware,  at  $1,032.56 ;  R.  G. 
Ferguson  <&  Co.,  for  ship  chandlery,  at  $557.94 ;  P.  M.  Church  &  Co.,  for  electric- 
light  supplies,  at  $276.70;  R.  G.  Ferguson  &  Co.,  for  paints  and  oils,  at  $215.98; 
Johnson  &  Goss,  for  pine  timber  and  lumber,  at  $2,682;  Johnson  &  Goss,  for 
oak  timber,  at  $216.97;  Union  Dock  and  Coal  Company,  for  coal,  at  $440;  Soo 
City  Machine  Company,  for  machine  work,  at  $220,  '90,  2700, 2701. 

1890.  R.  G.  Fertjuson,  for  hardware,  at  $^178.65;  R.  G.  Ferguson,  for  hardware,  at 
$87.19;  Johnson  &  Goss,  for  lumber  and  shingles,  at  $375;  J.  Hickler  &,  Son, 
for  coal,  at  $1,358.80;  Soo  City  Machine  Company,  for  machine  work,  at  $2.20 
per  hour;  P.  M.  Church,  for  hardware,  at  $92.71 ;  P.  M.  Church,  for  ship  chand- 
lery, at  $87. 19;  J.  Hickler  &  Son,  forcoal,at$577.50;  G.  and  R.  McMillan  «&  Co., 
for  groceries,  at  $26.48;  P.  Cameron,  for  meats,  at  $195;  G.  F,  Old,  for  vegeta- 
bles, at  $196, '90,  2718. 

1891.  Hugfies  Bros.  &,  Bangs,  for  furnishing  all  materials  and  building  the  ma- 
sonry of  a  lock  at  Saint  Marys  Falls  Canal,  at  a  total  of  $1,268,500,  '91.  2720. 
R.  G.  Fergiison  &  Co.,  for  hardware,  at  a  total  of  $417.80;  H.  D.  Edwards  & 
Co.,  for  ship  chandlery,  at  a  total  of  $425.88 ;  C.  Hebard  &  Sons,  for  lumber,  at 
a  total  of  $367.50 ;  G.  Kemp,  for  coal,  at  a  total  of  $1,292,  '91, 2720.  J.  Strachan, 
for  machine  work,  at  a  total  of  $215 ;  J.  H.  Killmaster  &.  Co.,  for  white  pine,  at 
$22  per  M  feet,  and  hemlock  timber,  at  $13.50  per  M  feet;  Fletcher,  Jenks  &, 
Co.,  for  drift  bolts^at  2^  cents,  and  spike,  at  2\  cents  per  pound, '91, 2721.  W. 
S.  Pope,  for  furnishing  two  lock  valves,  at  a  total  of  $1,563.30;  K.  G.  Ferguson, 
for  hardware,  at  a  total  of  $719.28;  P.  M.  Church  &  Co.,  for  ship  chandlery,  at 
a  total  of  $1,087.66;  Williams,  Shely  &.  Brooks,  for  paints  and  oils,  at  a  total 
of  $511.76;  E.  D.  Weimer,  for  pine  timber,  at  a  total  of  $7,310;  T.R.  Forsyth, 
for  white  oak  timber,  at  a  total  of  $499.44;  R.  G.  Ferguson  <Sd  Co.,  for  electric- 
light  supplies,  at  $78.90;  G.Kemp,  for  coal,  at  $382;  J.  Strachan,  for  oil  tanks, 
at  $445,  '91,  2729.  Russell  Wheel  and  Foundry  Company,  for  four  valve  frames, 
at  a  total  of  $4,367.30,  '91,  2730.  The  following  contracts  were  entered  into 
for  Hay  Lake  Channel :  J.  Hickler,  for  dredging,  at  $1.20  per  cubic  yard  in 
bank;  Dunbar  &,  Sullivan,  for  dredging,  at  57  cents  per  cnbic  yard;  Carkin, 
Stickney  &  Cram,  for  dredging,  at  14|  cents  per  cubic  yard ;  C.  F.  &  H.  T. 
Dunbar,  for  dredging,  at  14  cents  per  cubic  yard;  Carkin,  Stickney  &.  Cram, 
for  dredging,  at  13  cents  per  cubic  yard;  Carkin,  Stickney  &,  Cram,  for  dredg- 
ing, at  14f  cents  per  cnbic  yard ;  Richmond  &>  Backus  Company,  for  stationery, 
at  a  total  of  $1,043.32 ;  B.  G.  Ferguson  <&  Co.,  for  hardware,  at  a  total  of  $37.42 ; 
H.  D.  Edwards  &  Co.,  for  ship  chandlery,  at  a  total  of  $139.78;  G.  Kemp,  for 
coal  and  wood,  at  a  total  of  $580 ;  (t.  and  R.  McMillan  &,  Co.,  for  groceries,  at 
a  total  of  $189,  '91,  2763.  J.  Strachan,  for  machine  work,  at  a  total  of  $215, 
'91,  2764.  King  Iron  Bridge  and  Manufacturing  Company,  for  iron  work,  at 
a  total  of  $20,477;  J.  Ryan,  for  delivering  clay,  at  a  total  of  $2,632,  '92,  2403. 

1892.  R.  G.  Ferguson,  for  hardware,  at  $341 ;  P.  M.  Church  &  Co.,  for  ship  chandlery, 
at  $511 ;  Richards  6l  Co.,  for  chemicals,  at  $95.25;  C.  Hebard  &,  Son,  for  lum- 
ber, at  $367.50;  G.  Kemp,  for  coal,  at  $1,246;  J.  Strachan,  for  machine  work, 
at  $200;  J.  P.  McGuire,  for  12  valve  frames,  at  a  total  of  $26,862.96,  '92,  2404. 
The  following  contracts  were  entered  into  under  operation  and  care  of  canal: 
P.  M.  Church  &  Co.,  for  hardware,  at  $313.97;  R.  G.  Ferguson  &  Co.,  for  ship 
chandlery,  at  $539.72;  P.M. Church  &  Co.,  for  paints  and  oils,  at  $374.64; 
Chas.  Hebard  &  Sons,  for  lumber,  at  $1,057.50;  P.  M.  Church  &  Co.,  for  electric- 
light  supplies,  at  $148.20;  G.  Kemp,  for  coal,  at  $500;  J.  Strachan,  for  machine 
work,  at  a  total  of  $200,  '92,  2436.  The  following  contracts  were  entered  into 
under  the  Hay  Lake  Channel  improvement :  R.  G.  Ferguson,  for  hardware,  at 
$65.17;  P.  M.  Church  &  Co.,  for  ship  chandlery,  at  $629.42;  D.Wallace,  for 
groceries,  at  $219.97;  G.  Kemp,  for  coal,  at  $565;  J.  Sbrachan,  for  machine 
work,  at  $200,  '92.  2448. 
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SAINT  niABTS  RITER  AND  SAINT  JXIARYS  FALI.S  CANAL, 
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Eniineers. 

Chief  of  Engineers. 
Reports,  '88, 259, 260, 261;  '89,  307,  308;  '90,  275, 276, 277;  '91, 345, 346, 347;  '92, 
331,  332,  333. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1883-'—.    Reports,  '88, 1924, 1930, 1932, 1937, 1953, 1954 ;  '89,  2210, 
2218,  2220,  2223,  2237,  2238;  '90,  24584,  2690,  2695,  2710,  2714;  '91.  2712,  2722, 
2724,  2739,  2752,  2758;  '92.  2398.  2421,  2426,  2430,  2448. 

ASSI 8T  ANT 

£.  S.  Wheeler.    Report,  '92.  2404. 
Operiitions« 

1887-88.  Progress  on  new  look,  '88, 1925.  1,224  linear  feet  of  pier  extension  and 
cofferdam  crib  work  completed,  and  2,115  cnbio  yards  clay  puddling  placed  in 
collerdnm;  32,165  cubic  yards  material  dredged  from  channel  in  front  of  Fort 
Brady  Reservation,  '88, 1925.  Dredging  in  canal  above  movable  dam,  '88, 1926. 
Operation  and  care  of  canal,  '88, 1937, 1943.  Progress  on  dry  dock,  '88, 1953. 
Dredging  at  Middle  Neebish,  '88, 1955. 

1888-'89.  49,SS9  cubic  yards  puddling  clay  placed  in  cofferdam,  '89, 2211.  Excava- 
tion of  lock  pit  begun,  and  10,589  cubic  yards  material  removed ;  rock  removal 
above  movable  dam  completed,  '89,  2212.  Pile  pier  at  Fort  Brady  begun,  and 
1,460  linear  feet  of  piling  driven,  '89,  2213.  Operation  and  care  of  canal,  '89, 
2223,  2229.  46,520  cubic  yards  material  dredged  from  Hay  Lake  Channel,  '89, 
2238.    Progress  in  excavation  of  Middle  Neebish  Channel,  '89,  2239, 2240. 

1889-'90.  12,638  cubic  yards  puddling  clay  placed  in  cofferdam,  '90,  2685.  95,261 
cubic  yards  earth  and  9,956  cubic  yaras  rock  excavated  from  lock  pit;  4,961 
cubic  ^ards  stone  removed  from  old  lock  walls  and  piled;  30,293  cubiu  yards  of 
material  placed  behind  Fort  Brady  Pier;  pier  at  Fort  Brady  completed  to 
length  of  1,434  feet,  '90.  2686.  Operation  and  care  of  canal,  '90,  2695.  Prog- 
ress on  Middle  Neebish  Channel,  '90,  2716. 

1890-'91.  Repairs  to  break  in  cofferdam,  '91,  2713.  120,880  cubic  yards  earth  and 
rock  removed  in  excavation  of  lock  pit,  468  cubic  yards  of  retaining  wall  built, 
and  35,139  cubic  yards  of  material  placed  behind  Fort  Brady  Pier,  '91,  2715. 
Masonry  construction  in  progress,  '91, 2716.  Operation  and  care  of  canal.  '91, 
272*1.  20,958  cubic  yards  material  dredged  from  channel  at  Middle  Neebish,  91, 
2761. 

1891-'92.  5,764  cubic  yards  material  removed  in  excavation  of  lock  pit;  8,478  cubic 
yards  of  concrete  and  9,547  cubic  yards  of  cut  stone  and  backing  stone  laid, 
'92,  2399.  12,000  cubic  yards  of  material  removed  in  excavation  of  a  channel 
around  a  vessel  sunk  in  the  canal,  '92,  2421.  Operation  and  care  of  canal, 
'92,  2426.  921,732  cnbio  yards  material  dredged  at  Hay  Lake  Channel,  '92, 
2445,  2446. 
Physical  Characteristics* 

Mean  elevation  of  Lake  Superior  water  surface  above  sea  level  for  1887-88,  '88, 
1927.    Mean  elevation  of  Lake  Superior  water  surface  above  mean  tide  at  New 
York,  '90,  2692. 
Projects* 

In  1852  a  grant  of  750,000  acres  of  public  land  was  made  to  the  State  of  Michigan 
for  the  construction  of  the  canal ;  the  grant  was  transferred  to  a  company  who 
completed  the  canal  and  turned  it  over  to  the  State  in  1856,  at  a  coat  of 
$999,802.46;  the  canal  as  thus  built  was  100  feet  wide  and  12  feet  deep,  pro- 
vided with  2  locks  350  feet  long  and  70  feet  wide,  with  lifts  of  9  feet,  '66,  iv, 
66;  '70,  160;  '77,  922;  '86, 1792. 

Previous  to  1870  $210,692  was  appropriated  by  Congress  and  applied  to  the  Improve- 
ment of  the  channel  of  the  river  through  Lake  George  and  the  west  channel 
of  East  Neebish,  '82,  2361;  '86,  1793. 

Li  1869  the  State  of  Michigan  provided  for  the  future  transfer  of  the  canal  to 
the  United  States,  '69,  106;  '70,  163. 

In  1870  Congress  made  the  first  appropriations  for  the  enlargement  of  the  canal  to 
a  width  of  100  to  500  feet,  with  a  depth  of  16  feet,  together  with  the  construc- 
tion of  a  new  lock  515  feet  long,  80  feet  wide,  and  18  feet  lift,  at  an  estimated 
cost  of  $2,460,000, '70,  160;  '71, 163;  '77,  922;  '79,  1644;  '82,  2361;  '86,  1795. 

In  1881  the  canal  was  transferred  to  the  United  States  by  the  State  of  Michigan, 
'84,  2030. 

The  canal  enlargement  was  completed  in  1888,  at  a  cost  of  $2,171,000, '82,  2342; 
•86,  1783, 1801, 1806. 

In  1880  Col.  Weitzel  proposed  the  further  improvement  of  the  channels  of  Saint 
Marys  River,  except  through  £ast  Neebisn,  so  as  to  obtain  a  channel  300  feet 
wide  and  16  feet  deep,  at  an  estimated  cost  of  $225,000,  '80,  2074. 
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In  1882  Col.  Weitzel  proposed  the  formation  of  a  channel  300  feet  wide  and  17  feet 
deep  passing  through  Sugar  Island  Rapids  and  Hay  Lake,  rejoining  the  Ameri- 
can Channel  via  Middle  Neehish;  estimated  cost,  $2,127,292,  '62,2367:  '83, 
1836;  '84,  2004;  '86,  1802,1805. 

In  1885  the  proposed  depth  was  increased  to  20  feet  and  the  estimated  cost  to 
$2,659,115,  '85.  2100;  %6,  1778;  '87,  2238,2245. 

By  Lieat.  Col.  Poe,  1884,  for  a  new  look  70  feet  wide,  700  feet  Ions,  with  21  feet 
depth,  built  upon  the  site  of  the  old  locks,  with  a  deepening  of  the  canal  above 
and  below  the  look;  estimated  cost, $1,609,085,  '84,  2012.  Increased  in  1885  to 
$1,750,000,  '85,  2105.    Revised  in  1886  to  $2,552,176,  '86,  1735. 

By  Lieut.  Col.  Poe,  1884,  for  a  dry  dock  330  feet  louff  and  18  feet  deep,  located  near 
east  end  of  area  transferred  from  Fort  Brady  Military  Reservation ;  estimated 
cost,  $323,872,  '84,  2033 :  '85,  2125. 

Objections  against  use  of  old  locks  for  dry  docks,  '84,  2030;  '85,  2116. 

History  of  past  operations,  '86, 1792. 

In  1886  Col.  Poe  revised  the  plan  and  estimates  of  1881  for  the  canal  enlargement, 
wherein  the  proposed  new  lock  was  increased  to  800  feet  between  the  gates, 
100  feet  wide  throughout,  with  21  feet  of  water  on  miter  sills ;  estimated  cost. 
$4,738,865,  '87,  2215, 2217, 2220, 2223. 
Surveys. 

Maps. 
'88, 1927, 1956;  '90,  2716;  '91,  2759;  '92,  Atlas,  112. 


■»- 


SAIiEM  HARBOR,  inclndinir  Sovth  River,  Mass.— Ibiprovbmbmt  of. 

(Continued  from  VoL  II;  p.  470.) 

Appropriations. 

1873-79 $25,000 

1890 14,000, '91,  640. 

1892 14, 000, '92.  671. 

Total 53,000 

List  of  appropriations,  '92,  571. 
Contracts. 
1890.  A.  K.  Wright,  for  dredging,  at  23  cents  per  cubic  yard,  and  removal  of 
bowlders,  at  $5  each,  '91,  641. 
Engineers. 
Chikf  of  Exoineers. 

Keports,  '89.  44;  '90,  38;  '91,  38;  '92,  44. 
Enqinker  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1888-'—.    Reports,  '90,  528 ;  '91,  639 ;  '92,  570. 
Assistant. 
S.  Haagensen.    Report,  '90,  530. 
Operations. 
1891-'92.  50,213  cubic  yards  material  dredged;  rock  ledge  near  Derby  Wharf 
Light  removed,  '92,  571. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  531. 
Projects. 
By  Lieut.  Col.  Mansfield,  1889,  for  improvement  of  the  entrance  to  South  River  by 
excavation  of  a  channel  5,100  feet  in  length,  100  to  300  feet  wide,  and  from  6  tp- 
8  feet  deep  at  mean  low  water;  estimated  cost,  $28,000,  '90,  530;  '91,  640. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Lieut.  CoL  Mans^ 
field,  '90,  529. 


SAIiEM  RIFER,  N.  J.— Improvement  of. 
(Continued  from  VoL  II,  p.  471.) 


A  pproprlatlons. 

1871-'82 $14,500 

1892 2,500 

Total 17,000 
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SALEin  RITER*  N.  J.— Continaed. 
Enirineern* 

CUiUF  OK  EN6INEKB8. 

Report,  '88,  84. 
Engineer  in  Charge. 
Lient.  Col.  H.  M.  Robert,  188&-'88.    Report^  '88,  712. 

Operations. 

1887-'8S.  No  operations,  '88,  712. 
Physical  diaracterlstics. 

1><«B(ription  of  the  river,  '88,  712. 

Plans. 

Col.  Kobert,  1888,  reoommended  that  farther  improyements  be  postponed  to  await 

incTease  in  commerce,  '88,  712. 
Projects. 
Between  1871  and  1881  $10,000  was  applied  toward  the  formation  of  a  channel  8 

feet  deep  at  mean  low  water  throagh  the  bar  obstructing  the  mouth  of  the 

river,  '71,  695;  '78,  442;  '79,  413;  '80,  593;  '81,  791. 
In  1881  operations  were  transferred  to  the  formation  of  a  channel  60  feet  wide  and 

6  feet  deep  at  low  water  through  the  shoals  above  the  head  of  the  oanal,  '8I9 

791;  '87,  84. 


SALKEIIAT€HIE  RITER,  S.  €.*-Improvemskt  07. 

(Continued  from  yoLII,p.472.) 
Appropriations. 

1882-'87 $10,000 

1888 3, 000, '88,  989. 

1890 5,000, '90,  1210. 

Total  ..: 18,000 

List  of  appropriations,  '88,  989. 
Commerce. 

Commerce  of  the  river,  '88,  989. 
Engineers. 
C111EK  OF  Engineers. 

Reports,  '88, 137;  '89, 152;  '90, 137;  '91,  178;  '92, 175. 
Engineer  in  Charge. 
Capt.  F.  V.  Abbot,  1888-'—.    Reports,  '88,  987;  '89,  1171;  '90,  1209:  '91,  1482; 
'92,  1235. 

A  oc  r  0*1*  A  f^T 

J.  P.  Allen.    Reports,  '89, 1173;  '90, 1210;  '91,  1484. 
Operations. 

1887-'88.  No  operations,  '88,  988. 

1888- '89.  203  snags  and  logs  removed  from  river  cliaunel,  and  249  trees  and  14  corda 
of  brush  removed  from  the  banks,  '89,  1172. 

1889-'90.  278  trees  and  logs  removed  from  the  channel,  and  19  trees  and  4  cords 
brush  out  from  the  banks,  '90,  1211. 

1890-'91.  82  logs  and  snags  removed  from  the  channel,  and  66  trees  and  10  cords  of 
brush  cleared  from  the  banks,  '91,  1484. 

1891-'92.  No  operations;  improvement  reported  as  meeting  the  requirements  of 
existing  commerce,  '92, 1236. 
Projects. 

By  Col.  Gillmore,  1880,  for  improvement  of  the  river  by  removal  of  pile  obstruc- 
tions at  Hickory  Hill,  and  removal  of  logs  and  shoals  for  a  distance  of  65  miles 
to  render  the  river  navigable  for  rafts  and  flatboats;  estimated  cos tu  $18,000. 
'81,  1144;  '87, 1146;  '92, 1235. 


SALinON  RITER,  TAKE  ONTARIO,  IV.  T.— Exahinateok  Of. 

(Continued  from  Vol.  II,  p.  473.) 

Enirineers. 

Chief  of  Engineers. 

Report,  '89,  337. 
Engineer  in  Charge. 

Capt.  C.  F.  Palfrey,  1888.    Report,  '89,  2427. 

8648 26 
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SALIVION  RITER,  LAKE  ONTARIO,  IV.  T.— CoDtiuaed. 

Physical  Characteristics. 

Description  of  the  locality,  '89,  2428. 
Plans. 
In  1889  Capt.  Palfrey  did  not  consider  the  locality  worthy  of  improvement  as  a 
harbor  of  refuge,  '89,  2429. 
SnrFey^s* 
Examination  for  harbor  of  refuge  ordered  by  act  of  August  II,  1888.    Made,  1889, 

under  direction  of  Capt.  Palfrey,  '89,  2427. 
Maps. 
'89,  2428. 


SAI^mrOlV  RIVER,  IV.  F.— Survey  ov. 

(Continued  from  Vol.  II,  p.  473.) 

Enirineers« 

Chikf  op  Engineers. 

Report,  '89,  344. 
Engineer  in  Charge. 

MaJ.  M.  B.  Adams,  1888.    Report,  '89,  2460. 
Assistant 
F.  M.  Barstow.    Report,  '89,  2461. 
Pliy^sical  Characteristics. 

Description  of  the  locality,  '89,  2461. 
Plans. 
By  Maj.  Adams,  1888,  for  a  7-foot  channel  75  feet  in  width  from  the  railroad  bridf^e 
at  Fort  Covington  to  the  International  Line;  estimated  cost,  $20,000,  '89, 
2460. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Maj.  Adams, 

'89, 2461. 
Maps. 
'89,  2460. 


SAIil*  RIVER,  ILF.— Survey  of. 

(Continued  from  Vol.  11,  p.  473.) 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '88,  229. 
Engineer  in  Charge. 

Maj .  A.  Stickney,  1888.    Report,  '88,  1799. 

Lieut.  W.L.  Sibert.    Report,  '88, 1800. 
W.  R.  Curtis.    Report.,  '88,  1800. 
PliyMcal  Characteristics. 

Description  of  the  locality,  '88,  1798. 
Plans. 

By  Maj.  Stickney,  1888,  for  improvement  of  11  miles  of  river  above  Keys  Ripple  by 
construction  of  a  lock  and  dam  with  a  lift  of  10  feet,  giving  a  navigable  depto. 
of  5  feet  for  8^  miles,  and  2^  feet  for  the  remaining  2^  miles:  estimated  cost, 
$175,000,  '88,  1799. 

Surveys. 

Ordered  by  act  of  August  5,1886.  Made,  1888,  under  direction  of  Mai.  Stickney, 
•88,1799. 


SAN  BUJCNATEJWTURA  HARBOR,  CAI^.— Exascination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  348. 
Engineer  in  Charge. 

Mi^.  W.  H.  H.  Benyaurd,  1888.    Report,  '89, 2479. 
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SAN  BUENATENTURA  HARBOR,  CAL.-CoDtinued. 

Physical  Characteristics. 

DescriptioD  of  the  locality,  '89,  2479. 

Plans. 

In  1888  Maj.  Benyaurd  did  not  consider  the  locality  worthy  of  improYement,  *89, 
2479. 

Surveys. 

Examination  ordered  by  act  of  Angnst  11,1888.    Made,  1889,  nader  direction  of 
MaJ.  Benyaord,  '89,  2479. 


SAND  BEA€H,  liAKE  HURON,  ]XII€H.~CoNSTitucTiON   of  habbob 

OF  R£FUG£  AT. 

(Continued  from  Vol.  II,  p.  473.) 

Appropriations. 

1871-'87 $1,060,000 

1888 70, 000, '88,  1970. 

1890 80, 000, '90,  2732. 

1892 150, 000, '92,  2467. 

Total 1,310,000 

List  of  appropriations,  '92,  2467. 

Commerce. 

Importance  of  the  harbor  to  the  general  lake  commerce,  '89,  2256;  '92, 2468. 

Contracts. 

1889.  U.  M.  Loud,  for  timber  and  planks,  at  a  total  of  $8,220.69;  Fletcher,  Jenks  &, 
Co.,  for  bolts  and  spikes,  at  a  total  of  $1,028.56;  £.6.  Johnson,  for  stone^at 
$470  per  cord,  '89,  2257.  Detroit  Boat  Works,  for  lengthening  and  repairing 
steam  launch,  $2,885,  '90,  2732. 

1890.  H.  D.  Edwards  &,  Co.,  for  ship  chandlery,  at  $189.65;  I.  Jenks  &  Co.,  for 
coal,  at  $375:  C.  E.  Mitchell,  for  hire  of  1  dredge,  1  tug,  and  2  dump  scows, 
at  $7.90  per  hour;  H.  M.  Loud,  for  timber  (w^hite  pine),  at  $19.50  per  M  feet, 
B.  M.,  '90,  2733. 

1891.  H.  D.  Edwards  &,  Co.,  for  ship  chandlery,  at  $133;  J.  Jenks  &  Co.,  for  coal, 
at  $425,  '91,  2779. 

1892.  J.  Jenks  4&  Co.,  for  coal,  at  $425,  '92,  2467. 

Enfpineers. 

Chikf  of  Engineers. 

Reports,  '88.  264;  '89.  812;  '90,  281;  '91,  853;  '92.  337. 
Engineer  in  Charge. 

Col.  O.  M.  Poe,  1883-'—.    Reports,  '88,  1968, 1972;  '89,  2254;  '90,  2729;  '91,  2776; 
'92,  2464. 

Operations. 

1887-88.  Channel  dredging  continued,  and  low  superstructure  built  over  unpro- 
tected portion  of  south  pier,  '88,  1969. 

1888-'89.  Extensive  repairs  made  to  main  pier,  '89,  2255. 

1889-^90.  Repairs  to  main  and  south  piers ;  reconstruction  of  steam  launch  ''  Sand 
Beach,"  '90,  2730. 

1890-^91.  6,164  cubic  yards  material  dredged;  repairs  to  piers,  '91,  2777. 

1891-92.  25,383  cubic  yards  material  dredged;  repairs  to  main,  west,  and  south 
piers,  '92,  2465. 

Projects. 

By  Board  of  Engineers,  1871,  for  harbor  of  refuge  formed  by  a  breakwater,  com- 
posed of  a  sea  and  shore  arm  of  an  a^^egate  length  of  7,000  feet,  and  consist- 
ing of  timber  crib  work  with  stone  nUing,  inclosing  an  area  which  is  to  be 
deepened  by  dredging  where  necessary;  cost  estimated  by  Board  at  $1,452,550, 
'73,  294;  '77,  927;  '85,  2156. 

In  1877,  under  the  experience  of  work  already  done,  Maj.  Weitzel  considered  that 
the  project  might  be  accomplished  for  $855,000,  '77,  927;  '86.  1832;  '87,  2258. 

In  1887,  after  the  appropriation  of  $1,050,000,  it  was  estimated  that  $130,000  would 
be  required  to  complete  the  project,  inclusive  of  repairs,  '87,  2257, 2258. 

In  1889  Col.  Poe  estimated  the  amount  required  for  repairs  to  existing  works,  and 
dredging,  at  $230,000,  '89,  2256.    Increased  $30,000  in  1890,  '90,  278L 
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SAN  DIEGO  HARBOR,  GAI^.—Improvement  ov. 
(Continned  from  Vol.  II,  p.  475.) 


Appropriations* 

l852-'87 


$116,000 

1888 1, 000, 'Sa  2114. 

1890 60,500,  '90,2903. 

1892 50, 000, '92,  2629. 

Total 227,500 

Engrlneers. 

Chief  of  Enginf.krs. 

Reports, '88,  293;  '89,  347;  '90,  313,334;  '91,  392;  '92,  369,399. 
Board  of  Enginfeks. 

Conyened  ht  San  Ffancisco,  Mnrcb  14, 1890,  to  report  iipou  eBtablishment  of  har- 
bor lines  in  front  of  San  Diego  and  Corouado.    Reports,  '90,  2905;  '92,  2640. 
(Col.  Mendell,  Lieut.  Col.  Beuyaard,  and  Maj.  Hener.) 
Engixker  in  Charge. 
Lieut.  CoL  W.  H.  H.  Beuy aurd,  1887-'—.    Reports,  '88,  2114 ;  '89,  2477 ;  '90, 2902, 
2904;  '91,2960;  '92,  2628. 
Operations. 
1887-'88.  No  operations,  '88,  2114. 
1888-'89.  Repairs  to  levee  embankments,  '89,  2477. 
1880-'90.  No  operations,  '90,  2902. 
1890-'91.  Repairs  to  levee  embankment  and  dredging  in  progress  at  Middle  Oround, 

'91,  2961. 
1891-'92.  Channel  250  feet  wide  and  22  feet  deep  completed  through  the  Middle 
Ground,  '92,  2629. 
Piiysicai  €iiRracterisiics. 

Description  of  the  harbor  entrance  and  onter  bar,  '88,  2114. 
Finns. 
By  Lieut.  Col.  Benyaurd,  1888,  for  obtaining  a  channel  250  feet  wide  and  24  feet 
deep  at  mean  low  water  across  the  outer  bar  and  from  thence  to  a  point  abreast 
of  Boacon  No.  2,  to  be  secured  by  dredging  and  the  construction  of  a  stone 
Jetty  7,500  feet  in  length  on  Zuniga  Shoals;  estimated  cost,  $394,400,  '88,  2116, 
2117. 
Projects. 
The  project  of  1875  proposed  the  improvement  of  San  Diego  Harbor  by  changing 
the  river  back  into  one  of  its  former  outlets  in  False  Bay  by  cutting  a  new 
channel  and  clasing  the  old  one  by  an  embankment,  '76,  ii,  632.    The  project 
was  completed  in  1877,  '77,  999.    Subsequent  operations  confined  to  repairs  to 
embankments,  '86,  1917;  '87,  2431;  '90,  2902. 
Surveys. 
Ordered  by  act  of  Augnst  5,  1886.    Made,  1888,  under  direction  of  Lieut.  Col. 
Benyaurd,  '88,  2114. 


SANDUSKY  €ITT  HARBOR,  OHIO.— Improvemxnt  ov. 

(Continued  from  Vol.  II,  p.  475.) 

^nations. 

18'26-*87 $280,480 

1888 40,000, '88,  1990. 

1890 45, 000, '90,  2770. 

1892 41, 712, '92,  2496. 

Total 407,192 

List  of  appropriations,  '92,  2496. 
Contracts. 

1888.  C.  H.  Starke,  for  dredging,  at  17  cents  per  cubic  yard,  *89,  2311. 

1890.  L.  P.  &  J.  A.  Smith,  for  dredging,  at  18  cents  per  cubic  yard,  '91,  2839. 

1891.  Carkin,  Stickney  <&  Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91, 2840. 
Engineers. 

Chikf  of  Engineers. 

Reports, '88,  271;  '89,  822;  '90,  291;  '91,  366;  '92,  346. 
Engineers  in  Charge. 

Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88, 1988;  '89,  2308:  '90,  2768;  '91, 2887. 

Lieut.  Col.  J.  A.  Smith,  1892-'--.    Report,  '92,  2495. 
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SANDVSKT  CITir  HARBOR,  OHIO— Continued. 

Operations* 

1887-88.  Dredging  nnder  contract  continued,  '88,  1989. 

1888-'89.  75,050  cubic  yards  material  dredged,  '89,  2308,  2309. 

1889-'90.  134,000  cubic  yards  material  dredged,  '90,  2769. 

189a-'91.  67.952  cubic  yards  material  dredged,  '91,  2838. 

1891-'92.  154,510  cubic  yards  material  dredged.  '92,  2496. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '88,  1991. 
Projects. 

From  1884  to  1879,  inclusive,  $222,580  was  appropriated  and  expended  on  the  pro- 
tection of  Peninsula  Point,  and  in  dredging  on  the  outer  and  inner  bars, '^O, 
2105,2109;  '87.2305. 

History  of  operations  and  projects  prior  to  1880,  '80,  2105. 

By  Lieut.  Col.  N.  Michler,  1887,  extended  as  to  limits  of  channel  200  feet  wide  and 
15  feet  deep  through  the  outer  bar  and  in  the  bay  up  to  within  50  feet  of  the 
dock  line  and  then  parallel  to  the  docks,  with  a  width  of  100  feet  and  a  depth 
of  15  feet,  '80,  2110;  '87,  2302, 2336. 

From  1880  to  1886,  inclusive,  $67,500  was  appropriated  and  applied  upon  the  proj- 
ect of  1880.  In  1887  $61,000  was  estimated  as  required  ior  completion  of  the 
entire  project,  '87.  2305. 

By  Maj.  Overman,  1888,  for  the  excavation  of  a  straight  channel  200  feet  wide  and 
17  feet  deep  at  low  water,  from  the  north  end  of  Cedar  Point  to  the  east  end 
of  the  existing  channel  in  front  of  the  city,  involving  the  removal  of  538,000 
cubic  yards  of  material,  at  an  estimated  cost  of  $96,712;  this,  with  $10,000  esti- 
mated as  required  for  the  completion  of  the  existing  channel^  makes  a  total 
for  the  project  of  $106,712,  or,  including  the  appropriation  of  1888,  of  $66,712 
for  completion,  '88,  1991,  1993. 
Surveys. 

Survey,  with  a  view  to  a  straight  channel  f^om  the  north  eiid  of  Cedar  Point  to 
east  end  of  the  existing  channel,  ordered  by  act  of  August  5, 1886.  Made, 
1887,  under  direction  of  Maj.  Overman,  '88,  1991. 

Maps. 
'88, 1994;  '91,  2839. 


SANDUfSKY  RIVER9  OHIO.— Improvement  ov 

(Continued  from  Vol.  II,  p.  476.) 

Appropriations. 

1867-'82 $51,500 

1890 1,500, '90,  2772. 

1892 5, 000, '92,  2498. 

Total 58,000 

List  of  appropriations,  '92,  2498. 
Contracts. 

1890.  A.  Concha  &  Co.,  for  dredging,  at  25  cents  per  cubic  yard,  *90,  2771. 

1891.  Carkin,  Stickney  &  Cram,  for  dredging,  at  25  cents  per  cubic  yard,  '91,  2843. 
Enfcineers. 

Chief  of  £nginbrr8. 

Reports, '88.  271;  '89,  323;  '90,  292;  '91,  366;  '92,  347. 
Enginkkrs  in  Charge. 
Maj.  L.  C.  Overman,  188^-^92.    Reports,  '88,  1996;  '89,  2312;  '90,  2772:  '91, 2840; 

'92  2497. 
Lieut.  Col.*  J.  A.  Smith,  1892-'—.     Report,  '92,  2497. 
Operations* 
l887-'89.  No  operations,  '88,  1996;  '89,  2312. 

1889-'90.  1,600  cubic  yards  material  dredged  from  the  river,  '90,  2771. 
1^90-'92.  Dredging  in  progress,  '91,  2841;  '92,  2497. 
Pliysical  Ciiaraeteristics. 

Description  of  the  locality,  '90,  2771. 
Projects. 
From  1867  to  1872,  inclusive,  $30,000  was  appropriated  and  Expended  in  formation 

of  a  dredged  channel  through  the  bars  below  Fremont,  '80,  2112. 
By  Maj.  Wilson,  1880.  for  improvement  of  the  river  by  excavation  of  a  channel 
100  feet  in  width  and  9  feet  in  depth  through  the  various  bars  between  the 
city  of  Fremont  and  the  9-foot  curve  in  Sandusky  Bay ;  estimated  cost,  $44,000. 
•81,  2297,2298;  '87,  2306. 
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SANDY  BAT  (ROCK PORT),  MASS.— Harbor  of  refuge  at. 

(Continued  from  Vol.  II,  p.  477.) 

Appropriations* 

1829-'87 $269,232.57 

1888 100,000.00/88,441. 

1890 150,000.00/90,490. 

1892 150, 000. 00, '92,  560. 

Total 669,232.57 

Contracts* 

1888.  Boynton  Bros.,  for  removing  remains  of  iron  spindle,  at  $650,  '88,  442. 

1889.  Rockport  and  Pigeon  Hill  Granite  Company,  for  delivery  of  rubble  stone, 
at  71  cents  per  ton,  '89,  563. 

1890.  Eockport  and  Pigeon  Hill  Granite  Company,  for  delivery  of  rubble  stone, 
at  73i  cents  per  ton,  '91,  634. 

En^neers. 
Chief  of  Engineers. 

Reports,  .'88,  25;  '89,  34;  '90,  29;  '91,  36;  '92,  42. 
Board  of  Engineers. 
Convened  at  Boston,  Mass.,  March  2, 1892,  by  8. 0.  No.  91,  to  consider  and  TexK>rt 
upon  the  location,  plan,  and  estimates  for  a  national  hurbor  of  refuge  at  Sandy 
Bay.*  Report,  '92,  560.    (Col.  Craighill,  Lieut.  Col.  Mansfield,  and  MaJ.  Ray- 
mond.) 
Engineers  in  Charge. 
Lient.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  439. 

Lieut. Col.  S.  M.Mansfield,  1889-'—.    Reports, '89,  561;  '90,  488;  '91,  632;  '92. 
558. 
Operations* 
1887-^88.  83,935  tons  rubble  stone  deposited  upon  the  breakwater;  hole  drilled 

and  new  spindle  placed,  '88,  439. 
1888-'89.  41,965  tons  rubble  stone  deposited  in  the  breakwater,  '89,  562. 
1889-'90.  68,035  tons  rubble  stone  deposited  in  the  breakwater,  '90,  490. 
1890-'91.  54,239  tons  of  rubble  stone  deposited  in  the  breakwater,  '91,  634. 
1891-92.  108,515  tons  of  rubble  stone  deposited  in  the  breakwater,  '92,  557. 
Projects* 

The  project  of  Maj.  Raymond,  of  1884,  contemplated  the  construction  of  a  ''national 
harbor  of  refuge  of  the  first  class"  at  Sandy  Bay,  Mass.  The  project  as 
approved  by  the  Board  of  Engineers  of  1884  was  for  a  breakwater  about  9,000 
feet  long,  starting  at  Averys  Ledge  and  running  to  Abners  Ledge;  thence  in 
a  northwesterly  direction  to  the  26-foot  curve  of  depth  off  Andrews  Point; 
the  breakwater  to  be  formed  to  the  level  of  22  feet  below  low  w^ater  of  random 
stone,  and  with  a  width  at  top  of  40  feet,  above  which  will  be  built  a  masonry 
wall  whose  top  will  be  15  feet  wide  and  carried  8  feet  above  high  water.  The 
details  of  the  masonry  construction  were  not  definitely  a<1opted.  The  esti- 
mated cost  of  the  work  was  about  $5,000,000,  with  $2,500,000  for  buoyage^ 
lighting,  and  defense, '84,  567,570;  '85,  229;  '86,  67,581,582;  '87,  24,497,498. 

In  1885  Maj.  Raymond  proposed  tlie  construction  of  a  pier  upon  A  very  s  Ledge  to 
define  its  locality  and  to  form  one  end  of  a  future  breakwater,  '86,  581. 

In  1892  the  Board  of  Engineers  proposed  the  construction  of  both  substmctnie 
and  superstructure  of  rubble  stone,  and  estimated  $5,000,000  as  reqniiyDd  for 
completion,  '92,  560. 

Surveys* 

Maps. 
'88,  440;  '92,  Atlas,  3. 


SAHTDT  HOOK  B AB.— ( See  New  Tork  Harbor.) 


SANFBANCIS€0  HABBOB  AND  ilVTJGBlOB  B AYS.— SURYXT  01*. 

(Continued  from  Vol.  11,  p.  478.) 

Appropriations. 

1886 $11,000 

EniTinecrs. 

ClIlKF  OF  EXGINKKKS. 

Reports, '88,  291;  '89,  347;  '90,  311,334;  '91,  389. 
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SAN  FRANCISCO  HARBOR  AND  INTERIOR  BATS -Continued. 

E  nf;:lneers--Continued. 
Board  of  Engtnekrs. 
Convened  at  San  Francisco,  March  11, 1890,  by  S.  O.  No.  51,  to  report  npon  estab* 
lishment  of  harbor  lines  in  San  Francisco  Harbor  and  adjacent  waters. 
Report,  *90,  2890.    (Col.  Mendell,  Lient.  Col.  Benyanrd,  and  Maj.  Heuer.) 
Convened  at  San  Francisco,  Jnne  8,  1891,  by  S.  O.  No.  61,  to  report  upon  the 
establishment  of  harbor  lines  for  San  Francisco  Harbor  and  adjacent  waters. 
Report,  '91,  2948.    (Col.  Mendell,  Lieut.  Col.  Benyanrd,  and  Maj .  Heuer. ) 
Engineers  ik  Charge. 
Col.  G.  H.  Mendell,  1887-'89.    Reports,  '88,  2108 ;  '90,  2890;  '91,  2947, 2948. 
Maj.  W.  H.  H.  Benyanrd,  1889-'90.    Report,  '89,  2478. 

Surveys* 

Ordered  by  act  of  August  5,  1886.    Made,  1888,  under  direction  of  Col.  J^fendell. 
'88,  2108;  '89,  2478;  '90,  2890. 


SAN  JOAQUIN  RIVER,  €AL.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  479.) 

Appropriations* 

1876-'87 $158,750 

1888 25,  000, '88,  2131.  - 

1890 75,000, '90,  2911. 

1892 65,  000, '92,  2650. 

Total 323,750 

List  of  appropriations,  '92,  2646. 

Contracts. 

1891.  C.  L.  Bigelow,  for  pile  and  brusb  dam  construction,  at  $5,013,  '91,  2983.  J.  W. 
Ferris,  for  reconstruction  of  submerged  dam,  at  $18,800,  '91,  2984. 

Enirinclers* 

Chikf  of  Engineers. 

Reports,  '88,  293;  '89,  348;  '90,  313;  '91,  394;  '92,  370. 
Engineer  in  Charge. 

Maj.  W.  H.  Heuer,  1888-'—.    Reports,  '88,  2129;  '89,  2484;  '90,  2909;  '91,  2981; 
'92,  2645. 

Operations. 

1887-88.  144,975  cubic  yards  material  dredged  from  Stockton  Slough  by  hired  labor, 

'88,  2130. 
1888-'^.  82,150  cubic  yards  material  dredged  from  Stockton  Slough  by  hired  labor; 

dam  built  by  contract  for  partial  closui^  of  Paradise  Cut,  '89,  2484. 
1889-'90.  120,960  cubic  yards  material  dredged  from  Stockton  Slough  by  hired  labor, 

'90  2910. 
1890-'91.  138,242  cubic  vards  material  dredged  from  Stockton  Slougb,  '91,  2982. 
1891-92.  Dam  completed  across  Lairds  Slough  under  contract,  '92,  2647.     Brush 

and  pile  dam  completed  across  Paradise  Cut,  '92,  2648.    226,932  cubic  yards 

material  dredged,  '92,  2649. 

Projects. 

The  geueral  project  under  which  work  has  been  carried  on  has  for  its  object  the 
ini]»i'uvement  of  the  San  Joaquin  River  by  removal  of  snags  and  points  of 
land,  excavation  of  cut-offs,  and  dredging  Stockton  Channel, '75,  ii,  729;  '78, 
1802.  Also  maintenance,  by  dredging,  of  a  9-foot  low- water  channel  100  feet 
wide  through  tidal  parts  of  the  river  below  Stockton,  a  4-foot  low-water 
channel  80  feet  wide.  Mormons  Slough  to  Miller's  Wareliouse,  and  temporary 
improvements  in  the  low- water  channels  of  upper  river  to  Hills  Ferry,  '81, 
2476;  '86,  1921. 

In  1887  it  was  estimated  that  $139,000  would  be  required  for  the  iqiprovement  of 
Paradise  Cut  and  cut-offs,  '87,  2439;  '90,  2909. 

In  1891  it  was  proposed  to  maintain  a  9-fbot  depth  up  to  Stockton  to  form  a  cut- 
off at  Twenty  Mile  Slonf;:h,  to  increase  the  cut  at  Head  Reach,  and  to  remove 
•nags  and  construct  wing  dams,  at  a  total  cost  to  complete  of  $136,750,  '91,2985. 
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9AN  liUIS  OBISPO,  CAL.-T-lMPnovEMENT  ov. 

(Continued  from  Vol.  U,  p.  480.) 

Appropriations* 

1888 ,...  $25,000/88,292. 

1890 40, 000,  '90,  2900. 

1892 30,000/92.2626. 

Total 95,000 

Contracts. 

1888.  R.  Axraan,  for  furnishing  and  placing  stone  in  breakwater,  at  $3.44  per  ton, 

•89,  2474. 
1890.  San  Francisco  Bridge  Company,  for  breakwater  construction,  at  $3.38  per  ton, 

•91,  2956. 

Engineers. 

Chief  of  Knginebbs. 

Reports,  '88,  292,293;  '89,  346;  *90,  311;  '91,  391;  '92,  368. 
Engineer  in  Chajioe. 
Lieut.  Col.A\r.  H.  H.  Benyaurd,  1887-'—.    Reports,  '89, 2473;  '90, 2899;  '91, 2d65i 
'92,  2624. 
Operations* 
1887-'88.  No  operations,  •88,  292. 

1888-'89.  2,812  tons  rock  deposited  in  the  breakwater,  '89,  2473. 
1889-'90.  3,784  tons  rock  deposited  in  the  breakwater,  •90,  2899. 
1890-'91.  No  operations,  '91,  2955. 

1891>'92.  7,870  tons  of  rock  placed  in  the  breakwater,  •92,  2624. 
Projects. 
By  Lieut.  Col.  Benyaurd,  1887,  for  the  construction  of  a  stone  breakwater,  about 
2,300  feet  in  length,  along  the  sunken  reef  near  Whalers  Island,  extending 
from  Point  San  Luis  to  Whalers  Island  and  thence  to  a  point  where  the  outer 
reef  rises  above  high  water;  the  purpose  of  the  breakwater  is  to  afford  a  pro- 
tected anchorage  and  landing  at  Port  Harford ;  estimated  cost,  $284,898,  '87. 
2434,2435;  '90,2899. 


SATi    PEDRO  AND  SANTA    RIONICA  BATS.  €AX.— 8uBVXY  roB 

DEBF- WATER  HARBOR  OF  REFUGE. 

(Continued  from  Vol.  II,  p.  481.) 

Appropriations. 

1890 $5,000  • 

1892 10,000 

Total 15,000 

Enifineers. 

Chief  of  Engineers. 

Reports,  '88,  293;  '91,  426;  '92,  370,399. 
Board  of  Enginerrs. 
Convened  at  San  Francisco,  December  8, 1891,  to  determine  upon  the  location  for 
a  deep-water  harbor  on  the  Pacific  coast.    Report,  '92,  2631.    (Col.  Hendell 
and  Lieut.  Cols.  Gillespie  and  Benyaurd.) 
Convened  at  San  Francisco,  July  8, 1892,  by  S.  O.  No.  20,  to  report  upon  the  estab- 
lishment of  harbor  lines  at  San  Pedro,  Wilmington  Harbor.    Reports,  '91, 2976; 
'92,  2638.    (Col.  Mendell,  Lieut.  Col.  Benyaurd,  and  Maj.  Heuer.) 
Engineer  in  Charge. 
Lieut.  Col.  W.  H.  H.  Benyaurd,  1886^—.    Reports,  '88,  2122 ;  '92,  2630. 
Pliysical  Characteristics* 

Description  of  the  locality,  '88,  2124;  '92,  2631. 
Plans. 
By  Maj.  Benyaurd,  1888,  for  improvement  of  San  Pedro  Bay  by  affording  a  pro- 
tected anchorage  ground  through  the  conBtrn(;tion  of  a  westerly  stone  break- 
water 3,300  feet  in  length,  and  an  easterly  one  2,500  feet  in  length;  estimated' 
cost,  $4,045,700,  '88,  2125. 
By  Board  of  Engineers,  1891,  for  the  formation  of  a  deep-water  harbor  at  San  Pedro 
by  construction  of  a  rubble  and  concrete  breakwater,  at  a  cost  of  $4,594,494| 
or  one  entirely  of  rubble  stone,  at  a  cost  of  $4,137,591,  '92,  2636.    (Col.  Men- 
dell and  Lieut.  Cols.  Gillespie  and  Benyaurd.) 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Maj.  Benysntd^ 
'88.  2124. 
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SjIN  BAFAEIi  RIYEB,  €AL.— Examination  of. 

Engineers. 

CuiEF  OF  Engineers. 

Report,  '91,  393. 
Engine KR  in  Charge. 
Lieut.  Col.  W.  H.  H.  Beoyaurd,  1891.    Report,  *91,  2963. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2963. 
Plans. 
In  18U0  Lient.  Col.  Benyanrd  did  net  considfir  the  locality  worthy  of  improyement, 
'91,  2963. 
Snrvejrs. 
Exaunnatiou  ordered  hy  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Lieut.  Col.  Benyaurd,  '91,  2963. 


SAN  SinieOIV  BA¥f  €AJL.-~Examination  of. 

Enifineers. 

Chikf  of  Engineers.  . 

Reports,  '89,  348;  '91,  393. 
Engineer  in  Charge. 
Maj.  W.  H.  H.  Benyaurd,  1888.    Reports,  '89,  2480;  '91,  2971. 
Plans. 
After  examination  in  1888  and  also  in  1890  Lient.  Col.  Benyaurd  did  not  consider 
the  locality  worthy  of  improyement,  '89,  2480;  '91,  2971. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
Maj.  Benyaurd,  '89,  2480. 


SANTA  CRUZ,  CAL.— Examination  fob  harbor  of  bsfuob  at. 

Engineers. 

Chief  of  Engineers. 
Report,  '91,  393, 2968. 
Engineer  in  Charge. 
Lieut.  Col.  W.  H,  H.  Benyaurd,  1891.    Report,  '91, 2968. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  2968. 
Plans. 
In  1890  Lient.  Col.  Benyaurd  did  not  consider  the  establishment  of  a  harbor  of 
refuge  at  this  point  desirable  in  yiew  of  the  cost  of  such  nn  improvement 
cojiipared  with  the  commercial  interests  to  be  benetited,  '91,  2970. 
Snrvey^s. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Lieut.  CoL  Benyaurd,  '91,  2971. 


SAN  TEE  RITER,  S.  €•— iMPRoyEMENT  of. 

(Continued  from  Vol.  II,  p.  481.) 

Appropriations. 

188l-'86  .1 $75,750 

1888 24, 000, '88,  936. 

1890 30,000, '90,  1220. 

1892 30,000, '92,  1212. 

Total 159,750 

List  of  appropriations,  '90, 1219. 
Commerce. 

Iniportsuice  of,  '88,  938. 

Ellect  of  improyement  upon  timber  trade,  '89, 1188. 
Contracts. 
18^.  C.  C.  Ely,  for  dredging,  at  from  35  to  40  cents  per  cubic  yard,  '89, 1187. 
1890.  L.  S.  Ehrich,  for  dredging,  at  37^  cents  per  cubic  yard,  '91,  1459. 
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SANTEE  RIVER,  8.  €.— Continued. 

Engineers. 

Chief  of  Enginbers. 

Reports,  '88.  131;  '89, 154;  '90, 138;  '91,  173;  '92.  172. 
Enoinkers  in  Charge. 

Capt.  W.  H.  Bixby,  1885-'89.    Report,  '8a  933. 

Capt.  F.  V.Abbot,  1889-'—.    Reports, '89.  1182;  '90,  1218;  '91,  1458;  '92,  1211. 

R.  Whitford.    Reports,  '88,  936;  '89, 1187;  '90, 1220;  '91, 1460. 
Operations. 

1887>'88.  142  linear  feet  of  U.  S.  canal  banks  raised,  '88,  935. 

1888-^89.  1,346  oabic  yards  material  dreilged,  '89,  1187. 

1889-^90.  47,792  cnbio  yards  material  dredged,  '90,  1220. 

1890-^91.  140  snags  and  6,477  cubic  yards  .of  material  removed  from  the  channel, 
and  141  trees  cleared  from  the  banks,  '91,  1460. 

1891-^92.  6,299  cubic  yards  material  dredged,  '92,  1212. 
Projects. 

The  original  project  of  1880  for  this  river  proposed  to  provide  a  good  outlet 
through  Mosquito  Creek  to  Wiuyaw  Bay,  by  deepening  and  strnightening  this 
creek  to  50  feet  width  and  7  feet  depth,  and  to  secure  a  safe  and  unobstructed 
7-foot  navigation  in  the  river  itself  from  its  mouth  154  miles  up,  and  to 
Wrights  Bluff,  and  thence  a  similar  5-foot  navigation  30  miles  farther  to  its 
head  in  the  Congaree  and  Wateree  rivers.  A  modified  project  of  1881  pro- 
posed that  the  nrst  eznenditures  should  be  to  secure  a  straightened  outlet 
through  Mosnuito  Creek  7  miles  long,  30  feet  wide,  and  6  feet  deep  at  low 
water.  In  1895  Congress  prescribed  a  reserve  of  ^5,000  for  the  construction  of 
a  flood  gate,  if  found  necessary,  to  keep  out  salt  water  at  the  upper  end  of  the 
canal.  The  total  final  cost  of  this  work  was  estimated  in  1886  at  $271,3CM)  for 
the  outlet  through  Mosquito  Creek,  and  $75,000  for  the  Sautee  River  proper, 
making  $346,500  in  all.  Aggregate  amount  appropriated  to  June  30,  1889, 
$99,750, '89,  1183. 

The  revised  project  of  1889  provided  for  leaving  the  Mosquito  Creek  Canal,  which 
has  been  completed,  30  feet  wide  and  3  feet  deep,  for  a  timber  route;  cutting 
a  new  canal  between  Estherville  and  Minim  Crenk  large  enough  for  river 
steamers,  and  snagging  the  entire  river,  at  an  estimated  cost  of  $350,000,  '92, 
1211. 
Surveys. 

Maps. 
'89, 1186;  '90,  1220. 


6  ARAN  AC   RIVER9  N.  T.— Examination  for  harbor  of  refuge^  inner 

BAY. 

(See  also  Plattsburg,  N.  Y.) 
Enitineers. 

Chikk  of  Engineers. 
Report,  '91,  388, 2938. 
Engixkkk  in  Charge. 
Maj.  M.  B.  Adams,  1890.    Report,  '91,  2939. 
Plans. 

In  1890  Maj.  Adams  did  not  consider  the  locality  worthy  of  improvement,  '91, 2939. 
Surveys* 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Maj.  Adams, '91,  2939. 


SARASOTA  BAY,  FJLA.— Improykmbnt  of. 
Appro  prfntloiis. 

1890 $5, 000, '91,  lft52. 

1892 2,  500, '92,  1J«3. 

Total 7,500 

EnEriiiccrs. 

Chikf  of  Engineers. 
Reports, '89, 175;  '90,  156;  '91,  191;  '92,  188. 
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SARASOTA  BAY,  FI.A.— Coutinued. 

Engrineers — Continued. 
Ekginekrs  in  Chauge. 
Capt.  W.  M.  Black,  1888-^92.    Reports,  '90,  1615;  '91, 1651. 
Maj .  J.  C.  Mallery,  1892-'—.    Report,  '92, 1382. 
Assistants. 
D.  B.  Dunn.    Report,  '90, 1616. 
J.  H.  Bacon.    Report,  '90, 1618. 
Operations. 

1891-'92.  4,363  cnbic  yards  material  dredged,  '92,  1383. 
Physical  Characteristics. 

Description  of  the  locality,  '90, 1617;  '91, 1651. 
Plans. 
By  Capt.  Black,  1889,  for  excayation  of  a  channel  5  feet  deep  and  100  feet  wide 
throneh  Sarasota  Bay  from  Tampa  Bay  to  Sarasota,  and  3  feet  deep  and  75  feet 
wide  &om  Sarasota  to  Caseys  Pass ;  estimated  cost,  $37,000,  '90, 1618. 

Projects. 

By  Capt.  Black,  1891,  for  the  formation  of  a  channel  5  feet  deep  at  mean  low  water 
and  100  feet  wide  from  Jampa  Bay  to  Sarasota;  estimated  cost,  $10,000,  '91, 1651. 

Snrreys. 

Ordered  by  act  of  Aagust  11,1888.    Made,  1889,  under  direction  of  Capt.  Black, 
'90, 1617. 


SASSAFRAS  RITER,  MB.— Examination  of. 

(Continued  from  Vol.  II,  p.  482.) 

Enfrineers. 

Chikf  of  Engineers. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report^  '89,  924. 
Assistant. 
A.  Stierle.    Report,  '89,  925. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  925. 
Plans. 
By  Mr.  W.  F.  Smith,  1889,  for  the  excavation  of  an  8-foot  channel  100  feet  in  width 
from  the  mouth  up  to  Fox  Hole  Wharf,  a  distance  of  about  5,000  feet;  also 
excavation  of  a  turning  basin;  estimated  cost,  $18,000,  '89,  926. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Mr.  W.  F.  Smith,  '89,  924. 


SAUOATVCK  HARBOR,  MICH.— Improvement  or. 

(Continued  from  Vol.  II,  p.  482.) 

Appropriations. 

1868-'87 $135,439.00 

1888 5, 000. 00, '88,  1915. 

1891 •  1, 917. 37, '91,  2699. 

1892 5, 000. 00, '92,  2353. 

Total 147,356.37 

List  of  appropriations,  '92,  2352. 
Commerce. 

Present  and  future  commercial  prospects  of  Saugatuck,  '89,  2203, 2204. 
Contracts. 
1889.  Geer  &>  Crawford,  for  "white  pine  timber,  at  $18.85  per  M  feet,  B.  M. ;  Park- 
hurst  &  Wilkinson,  for  drift  bolts,  at  2  cents  per  pound,  '89,  2190. 
Engineers. 
Chikf  of  Engineers. 

Reports,  '88,  256;  '89,  302, 306;  '90,  271;  '91,  342;  '92,  328. 
Engineers  in  Charge. 
Maj.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1914. 
Maj.  W.  Ludlow,  1889-'—.    Reports,  '89, 2189, 2202 ;  '90, 2654 ;  '91, 2699 ;  '92, 2350, 

*  ReoeiTed  from  sale  of  materiate  to  Maniatee  Harbor,  '91,  2609. 
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8AUOATU€K  HARBOR,  jmiGlI.—Continned. 

Operations. 

1887-88.  Superstructure  reconstrnotion  by  hired  labor  completed^  '88, 1915. 

1888-'89.  No  operatiouB,  '89,  2190. 

1889-'90.  25,594  cubic  yards  material  dredged,  '90,  2656. 

1890-'91.  6,615  cubic  yards  material  dredged,  '91,  2699. 

1891-'92.  No  operations,  '92,  2352. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '89,  2189. 
Plans. 

M%j.  Ludlow  reported,  after  an  examination  in  1888,  that  the  harbor  was  not 
worthy  of  improvement  to  the  extent  of  obtaining  a  channel  of  navigable 
width,  with  a  minimum  depth  of  15  feet^nd  reconstructing  piers,  as  recom- 
mended by  the  Board  of  Engineers,  '89, 2204. 
Private  and  Corporate  ITork. 

Attempt  by  citizens  of  Saugatnck  to  sconr  through  bar  at  channel  month,  '90, 2655. 
Projects. 

Prior  to  the  adoption  of  the  existing  project  in  1869,  a  well-constructed  slab  pier 
had  been  built  by  private  enterprise,  '67, 130;  '69, 190;  '74,  i,  190;  '76,  ii,509. 

The  project  of  1869  provided  for  the  extension  of  two  parallel  piers  about  220  feet 
apart,  connecting  the  Kalamazoo  River  with  Lake  Micbigtui,  so  as  to  provide 
a  channel  entrance  of  navigable  width  at  10  feet  depth,  '69,  100, 101;  '74, 1. 
190;  '76,  ii,  507, 510. 

The  recommendations  of  the  Board  of  Engineers  of  1875  provided  for  the  exten- 
sive repair  of  revetment  already  built, '75, 1,258;  '76,  ii,509;  '87,  2196;  '91, 
2699. 
Snrvej^s. 

Examination  ordered  by  act  of  August  11, 1888.  Made,  1888,  under  direotion  of 
MaJ.  Ludlow,  '89,  2202. 


SAIJGERTIES  HARBOR,  Bf.  F.— Improvement  or. 

(Continued  from  Vol.  II,  p.  483.) 

Appropriatlo  ns« 

1884-'87 $20,000 

1888 12, 000, '88,  595. 

1890 10, 000, '90,  701. 

1892 5, 000, '92,  772. 

ToUl 47,000 

List  of  appropriations,  '88,  595. 
Contracts* 

1888.  U.  Du  Bois'  Sons,  for  pile  dike  construction,  at  $6.79  per  linear  foot,  '88, 596. 

1889.  P.  W.  Myers,  for  dredging,  at  15^  cent«  per  cubic  yard ;  Wm.  Parrott,  for  dike 
construction,  at  $8.25  per  linear  foot,  '89,  762. 

1890.  Wm.  Parrott,  for  dike  construction,  at  a  total  of  $7,746,  '91,  882. 
Enfrlneers. 

Chief  of  Enoinrers. 

Reports, '88,  58;  '89,  72;  '90,  64;  '91,  82;  '92.  86. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  1888-'89.    Report,  '88,  594. 

Lieut.  Col.  G.  L.  Gillespie,  1889-^—.    Reports,  '89, 761 ;  '90, 699 ;  '91, 879 ;  '92. 771. 
Operations. 
1887-88.  2,363  linear  feet  of  pile  dike  built,  '88,  595. 
1888-'89.  22,646  cubic  yards  material  dredged,  '89,  762. 
1889-'90.  28,746  cubic  yards  material  dredged:  work  continued  upon  pile  and  orib 

dikes,  '90,  700. 
1890-'91.  Extension  of  nortb  dike  in  progress,  '91,  880. 
1891-'92.  Extension  of  north  dike  completed,  '92,  772. 
Physical  Characteristics* 

Description  of  the  harbor,  '88,  594. 
Projects* 
By  Lieut.  Col.  McFarland,  1887,  for  the  formation  of  a  channel  800  feet  wide  and 
8  feet  deep  at  mean  low  water,  by  the  construction  of  parallel  dikes  2,300  feet 
long,  with  dredging  in  the  channel  between  the  dikes  if  necessary:  estimated 
cost,  $52,000,  '87,  662;  '92,  77L 
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SAUK  BAPID8,  illII]VN.--(See  Mississippi  River  above  Faujs  of  Sautt 

Anthony.) 


S4TANNAH  RIT£R  above  Atiffusta,  Oa.~lMPR0VEMENT  of. 

(Continued  from  Vol.  II,  p.  484.) 

Appro  prtations* 

1880-'82 $39,000  • 

1892..... 10,000 

Total... 49,000 

List  of  appropriations,  '88,  1032. 
Eng-ineers. 

Chief  of  Exginkers. 

Reports,  '88.  140 ;  '89,  160, 164 ;  '90, 143, 147. 
ENGursBR  IK  Charge. 

Lient.  O.  M.  Carter,  1888-'—.    Reports,  '88, 1031 ;  '89, 1241 ;  '90, 1365, 1484. 
Assistants. 
W.  R.  Curtis.    Report,  '88,  1032. 
G.  W.  Brown.    Report,  '90, 1498, 1526. 
Operations. 

1887-'88.  No  operations  since  1883,  '88,  1031;  '89, 1242;  '90,  1366. 
Plans. 
By  Lieut.  Carter,  1890,  for  the  formation,  between  Petersburg  and  The  Looks,  of  a 
downstream  channel  12  to  25  feet  in  width  and  navigable  nine  mouths  of  the 
year  for  pole  boats  of  2  feet  draft;  also  for  an  upstream  channel,  navigable 
under  the  same  conditions,  for  boats  drawing  1.3  feet;  estimated  cost,  $33,000. 
•90,  1525, 1526. 

Projects. 

By  Col.  Gillmore,  1879,  for  improvement  of  Savannah  River  from  Augusta  to  head 
of  pole-boat  navigation  on  the  Tugaloo,  a  distance  of  154  miles,  oy  formation 
of  a  3-foot  channel  30  feet  wide  from  Augusta  to  Trotters  Shoal,  64  miles,  and 
removal  of  rocks,  snags,  and  similar  obstructions  for  the  remaining  distance: 
estimated  cost,  $45,000,  '80,  958, 959;  '87,  1172. 

By  Lieut.  Carter,  1890,  for  establishing,  between  Petersburg  and  The  Locks,  a  down- 
stream channel  12  to  25  feet  wide  and  navigable  during  ordinary  summer  low 
water  for  pole  boats  drawing  2  feet,  and  &r  an  upstream  channel,  navigable 
under  the  same  conditions,  for  pole  boats  drawing  1.3  feet  of  water;  this  to  be 
obtained  by  removal  of  logs  and  overhanging  trees,  excavation  of  rock,  sand, 
and  gravel,  and  construction  of  training  walls  to  increase  the  flow  of  water 
through  the  sluices;  estimated  cost,  $33,000,  '90,  1366. 
Surveys. 

Ordered  by  act  of  August  11, 1888.  Made,  1890,  under  direction  of  Lieut.  Carter. 
'90, 1525. 


SAVANHTAH  RITER  between  Savannah  and  Auffusta,  Ga*— 

Improvement  of. 

(Continued  from  Vol.  II,  p.  484.) 

Appropriations. 

1881-'87 $70,000 

1888 21.000, '88,  1029. 

1890 25.000, '90,  1327. 

1892 35;  000, '92,  1256. 

Total 151,000 

List  of  appropriations,  '88,  1028. 
Commerce. 
Increase  in  commerce  and  saving  in  freight  rates  due  to  improvement,  '88, 1028. 
Rail  and  mill  freight  rates  on  cotton  ftom  1885  to  1890,  '91, 1523. 
Commerce  and  navigation,  '92,  1255. 
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SATANNAH  RIVER  between  Savannah  and  Angnstn,  Oa.— Con* 

tinued. 

Contracts. 

1888.  M.  A.  Sweeny  &  Bro.,  for  repairing  snag  boat,  at  $10,400,  ^89, 1241. 

1889.  W.  T.  Gay  nor,  for  riprap  stone,  at  $2  per  cnbio  yard,  and  for  fascines,  at  70 
cents  per  cubic  yard,  '90,  1327. 

1891.  J.  F.  Gaynor,  for  construction  and  repair  of  wing  dams  and  sbore  protection, 
at  $1.29  per  cubic  yard  for  mattress  and  $2.69  per  cubic  yard  for  stone,  '92, 
1256. 
Eni^neers. 
Chief  of  Engineers. 

Reports, '88,  139;  '09,  159;  '90, 142;  '91, 180;  '92, 176. 
Engineer  in  Charge. 
Lieut.  O.  M.  Carter,  1888-'—.    Reports,  '88,  1026;  '89, 1237;  '90, 1324, 1828;  '91, 
1519;  '92,1253. 
Assistants. 
W.  R.  Curtis.    Report,  '88, 1029. 
G.  W.  Brown.    Report,  '90,  1322. 

F.  C.  Armstrong.    Reports,  '90,  1363;  '91, 1525;  '92, 1257. 
Operations. 
1887-'89.  No  operations,  '88, 1028;  '89, 1239. 

1889-'90.  244  snags  and  stumps  removed  from  the  channel,  and  120  trees  from  the 
bank;  4,572  cubic  yards  fascines  and  1,158  cubic  yards  stone  placed  in  spar 
dams,  '90,  1326. 
1890-''91.  353  snags  removed  from  the  channel,  and  3,443  overhanging  trees  cleared 

from  the  banks,  '91,  1521. 
1891- !.«2.  2,179  cubic  yards  brush  fascines  and  1,382  cubic  yards  of  stone  used  in 
construction  of  spur  dams,  and  2,682  cnbio  yards  of  brush  fascines  and  1,969 
cubic  yards  of  stone  used  in  repairs  to  old  work,  '92,  1254. 
Physical  Characteristics. 

Description  of  the  river,  '88,  1026;  '89, 1237;  '90, 1328. 
Projects. 
By  Col.  Gillmore,  1880,  for  securing  a  5-foot  low-water  channel  between  Savannah 
and  Augusta   by  dredging,  contraction  of  river,  bank  protection,  and  the 
removal  of  logs,  snags,  and  similar  obstructions;  estimated  cost, $91,000, '80, 
1094;  '86,  1098;  '87,  1166. 
By  Lieut.  Carter,  1890,  for  the  establishment  of  a  navigable  5-foot  steamboat  channel 
at  ordinary  summer  low  water  between  Augusta  and  Savannah ;  this  to  be 
accomplished  by  removal  of  sand  bars,  regulating  portions  of  the  river,  revet- 
ting caving  banks,  closing  incipient  cnt-onn,  and  removing  snags  and  logs  from 
the  channel  and  overhanging  trees  from  the  banks  of  the  stream ;  estimated 
cost,  $332,000,  '90,  1324, 1329, 1330;  '92,  1253. 
Surveys. 
Of  the  river  between  Savannah  and  Augusta.    Made,  1870,  '90, 1328, 1332. 
Maps. 
'90, 1362. 


SATANNAH    RITER    at  and  below   Savannah,   Ga«— Imfboyx- 

MENT  OF. 

(Centinued  from  Vol.  II,  p.  485.) 
Appropriations. 

1826-'87 $1,674,606.64 

1888 180,0(>0.00, '88,  1012. 

1890 350, 000. 00, '90,  1253. 

1892 318,750.00 

Total 2,523,356.64 

List  of  appropriations, '88,  1012  j  '89,  1227. 
Commerce. 

Increase  consequent  upon  improvement,  '88,  1011. 

Klfect  of  past  improvements  upon  commerce  and  navigation,  '89, 1225 ;  *90, 1251. 
1252. 
Contracts. 

1888.  P.  S.  Ross,  for  dredging,  at  181  cents  per  cubic  yard,  '89, 1228. 

1889.  William  T.  Gaynor,  lot  training-wall  construction,  at  $3.19  per  cubic  yard  for 
stone,  $1.29  per  cubic  yard  for  oyster  shells,  and  63  cents  per  square  yard  for 
mattress  work,  '89,  1228. 
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SATANNAH  BIT£B  at  and  below  Savannalt,  Ga.~ContinuecL 
Eng^ineerfi. 

ClllKK  OK  ENOINKERS. 

KeportB,  '88,  138, 143;  '89,  158, 164, 867, 1286, 1287, 1291;  '90.  142, 1258. 
Board  of  Engineers. 
Convened  at  WaBliinjB^ton,  Noyember  10;  1888,  by  S.  O.  No.  50,  to  examine  and  report 

upon  project  by  Lieut.  Carter  for  improvement  of  the  Savannah  River  from  iJie 

dam  at  Cross  Tides  to  the  sea.    Report,  '89,  1236.    (Lieat.  Cols.  Gillespie  and 

King  and  Maj.  Post.) 
Convened  at  Savannah,  April  1, 1889,  by  S.  O.  No.  13,  to  establish  the  harbor  lines 

of  Savannah  Harbor.     Report,  '89,  1289.     (Col.  Craighill,.  Capt.  Blzby,  and 

Lieut.  Carter.) 
Enginkbrs  in  Charge. 
Col.  Q.  A.  Gillmore,  187^'88.    Report,  '88,  1057, 1059. 
Capt.  O.  M.  Carter,  1888-'—.     Reports,  '88, 1005, 1012;  '89, 1220, 1284, 1282, 1286: 

'90,  1245, 1259;  '91,  1491, 1506;  '92,  1243. 

Lieut.  O.  M.  Carter.  Report,  '88^  1058, 1068. 
A.  S.  Cooper.  Reports,  '89,  1228;  '90,  1253. 
E.  A.  Qiesler.  .  Reports,  '89,  1281;  '90, 1265, 1298. 

Operations. 

History  of  past  work,  '88,  1012, 1063. 

1887-'88.  818  cubic  yards  brush  fascines  and  429  cnbic  yards  stone  placed  in  the 
training  walls,  '88,  1009. 

1888-^89.  8,108  cubic  yards  stone  and  92f&22  square  yards  mattress  plaeed  in  train- 
ing wall ;  187.671  cubic  yards  material  dredged,  '89, 1230. 

1889-'90.  3,924  cubic  yards  riprap  stone,  310  cubic  yards  of  shells,  495  cubic  yards 
of  brush  fascines,  and  17,666  square  yards  log  and  brush  mattress  placed  in 
Fig  Island  and  Oyster  Bed  training  wall;  31,551  cubic  yards  material  dredged, 
'90,  1249, 1250. 

1890-'91.  72,178  square  yards  of  lo^  and  brush  mattress  and  26,160  cubic  yards  of 
riprap  stone  used  in  construction  of  1,984  linear  feet  of  training  wall:  1,245 
linear  feet  of  brush  and  pile*  spur  dam  built  at  Elba  and  Jones  islanas;  582 
linear  feet  of  pile,  brush,  and  stone  closing  dam  built  at  Duck  Puddle;  933 
piles  and  7,492  cubic  yards  of  stone  used  in  southern  Elba  Island  training 
wall;  396,144  cubic  yards  of  material  di'edsed  from  the  channels  at  ocean 
steamship  wharves,  Garden  Bank,  Wrecks  Channel,  Upper  Flats,  and  Tybee 
Knoll,  '91,  1495. 

1891-'92.  683  cubic  yards  of  stone  placed  upon  crest  of  Oyster  Bed  training  wall: 
6,818  cubic  yards  of  brush  and  680  cubic  yards  of  stone  used  in  completion  of 
Elba  and  Jones  Island  spur  dams ;  35,506  cubic  yards  of  material  dreaged  firom 
the  channel  at  Tybee  Knoll,  '92, 1247. 

Physical  Characteristics. 

Description  of  the  river,  '88,  10^. 

Table  of  wind  directions  and  velocities  from  1871  to  1886,  '88,  1067. 

Tides,  duration  of,  '88,  1067. 

Physical  elements  of  Front  River  and  North  Channel,  1890,  '91, 1509. 

Projects. 

From  1826  to  1873,  inclusive,  $449,473.68  was  appropriated,  including  relief  claims, 
and  applied  to  closing  channel  between  Hutchinson  and  Argyle  islands  and 
Fig  Island>  deepening  channel  over  the  wrecks,  removing  obstructions,  and  in 
dredging,  '73,  734, 737. 

By  Col.  Gillmore,  1873,  for  formation  of  a  channel  from  Tybee  Ronds  to  Savannah 
City,  with  a  high-water  depth  of  22  feet,  to  be  accomplished  by  construction 
of  a  crib  dam  closing  the  Cross  Tides  and  a  short  bulkhead  on  Hutchinsons 
Island ;  widening  the  waterway  at  the  city  front  and  Fig  Island,  and  by  deep- 
ening, widening,  and  strengthening  the  channel,  by  dredging,  at  various  points 
between  the  city  and  Tybee  Roads;  estimated  cost,  $481,320,  '73,  741,747;  '80, 
933;  '82,  1142. 

Project  modified  in  1879  by  a  supplementary  plan  for  the  improvement  of  the  north 
channel  of  the  river  from  the  head  of  Elba  Island  to  the  head  of  Long  Island 
by  a  low  dam  across  the  upper  end  of  the  south  channel  and  by  dams  closing 
lateral  channels  and  providing  shore  protection  where  necessary,  '80,  948, 957* 

Board  of  Engineers  of  1879  recommended  approval  of  project,  '80,  947. 

The  estimated  cost  of  supplementary  project  covered  by  estimate  for  project  of 
1879,  '80,  947 ;  '82,  1143. 

From  1874  to  1881,  inclusive,  $714,132.96  was  appropriated  on  the  projects  of  1873 
and  1879,  '82,  1145. 
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SATANNAH  RIVER  at  and  below  Savannah,  Ga.— Continned. 

Projects — Continned. 

The  project  of  1882  comprised  those  of  1873-'79  and  provided  for  additional  works 
with  a  view  to  rendering  the  improvement  permanent  by  raising  the  dam  at 
Cross  Tides  to  ordinary  high  water;  for  dredging  in  reach  of  Front  River  from 
Cross  Tides  to  city;  increasing  width  of  channel  ot)poBite  city  to  600  and  650 
feet ;  constrnotion  of  training  wall  at  Fig  Island ;  elevation  of  south  channel 
dam;  the  improvement  of  shallow  reaches  between  Jones  and  Elba  islands  by 
construction  of  spur  jetties  and  wing  dams;  closing,  by  dams,  the  cross  ohan- 
dels  between  Elba  and  Cocks  Pen  Island;  construction  of  jetty  from  Jonea 
Island,  Red  Light  Beacon,  and  for  protection  of  Saint  Michaels  Channel  by- 
similar  work;  also  shore  protection  and  dredging;  estimated  coat, $730,000, 
•82,  1143, 1144, 1145;  '84,  1099;  '86,  1087;  '87,  1150. 

The  project  under  which  operations  were  conducted  from  1887  to  1889  was  sub- 
mitted by  Col.  Gillmore  in  1887,  and  provided  for  a  depth  of  28  feet  from  the 
city  of  l^avannah  to  the  sea.  The  principal  features  of  the  prolect  were  (1) 
to  enlarge  Drakes  Cut  to  a  width  of  200  feet;  (2)  to  enlarge  the  channel  south 
of  Kings  Island  to  400  feet  width,  and  to  close  the  Cross  Tides;  (3)  to  build  a 
training  wall  from  the  lower  end  of  Marsh  Island  to  Kinzeys  Point,  to  enlarge 
the  river  at  the  city  to  a  width  of  600  feet  by  cutting  off  a  part  of  Hutchin- 
Bons  Island,  and  to  connect  the  ends  of  the  Garden  Bank  winff  dams  by  a  train- 
ing wall  extending  from  the  old  dry  dock  to  a  point  above  Fig  Island  Light; 
(4)  to  close  the  South  Channel  below  the  mouth  of  Saint  Augustine  Creek ;  (5) 
to  connect  the  ends  of  the  wing  dams  between  the  head  of  Elba  Island  and 
the  Oyster  Beds  by  training  walls,  extending  about  3  miles  eastward  from  the 
Oyster  Beds,  for  tne  iinprovement  of  the  channel  across  Ty bee  Knoll ;  (6)  to 
construct  a  detached  breakwater,  rising  to  2  feet  above  mean  high  water  and 
extending  from  shoal  water  between  the  moutbs  of  Calibogue  Sound  and  New 
River  in  a  southeasterly  direction  to  deep  water  across  the  bar;  to  construct 
a  south  jetty,  extending  from  the  north  end  of  Tybee  Island  in  a  northeasterly 
direction  to  deep  water  across  the  bar,  this  Jetty  to  be  at  hij^h  water  at  its 
inner  end,  sloping  down  to  half  tide  at  500  feet  out  and  retaining  that  height 
to  the  inner  18-foot  curve  of  the  bar;  beyond  that  point  to  be  an  apron  course 
only,  width  between  the  jetties  at  outer  21- foot  curve  to  be  about  2,500  feet, 
at  the  inner  18- foot  curve  about  5,500  feet;  (7)  to  dredge  a  channel  at  least 
300  feet  wide  and  28  feet  deep  at  mean  high  water  from  the  city  to  the  sea,  the 
dredged  material  to  be  deposited  on  banks  or  behind  training  walls;  (8)  to 
construct  stone  protection  at  various  points ;  estimated  cost,  $6,660,000,  '88, 
1006, 1007. 

In  1890  operations  were  continued  under  a  revised  project  submitted  by  Lieut. 
Carter,  providing  for  a  channel  depth  of  26  feet  at  mean  high  water  from  the 
city  to  the  sea,  this  to  be  secured  by  the  following  operations:  The  enlarge- 
ment of  Drakes  Cut  as  indicated  in  the  original  project;  the  entire  or  partial 
removal  of  Kings  Island  with  a  view  to  turning  additional  volumes  into  Front 
River  and  thereby  somewhat  increasing  the  velocities;  the  construction  of  a 
deflecting  jetty  firom  Argyle  Island;  the  partial  removal  of  Marsh  Island  and 
closing  np  the  channel  north  of  it,  with  a  view  to  throwing  the  entire  flow 
into  the  enlarged  southern  channel  and  thus  doing  away  with  the  disadvan- 
tages incident  upon  two  channels ;  a  training  wall  from  the  lower  end  of  Marah 
Island  to  Kinzeys  Point,  and  the  widening  of  the  unduly  contracted  region 
below  Kinzeys  Point;  a  training  wall  in  the  vicinity  of  Garden  Bank  in  order 
to  properly  contract  the  river  there;  spur  jetties  or  bank  protection  in  the 
lower  portion  of  Wrecks  Channel  for  the  same  purpose ;  dredging  a  channel 
26  feet  deep  an  mean  high  water  from  the  city  waterworks  to  the  sea;  a  deflect- 
ing jetty  running  out  toward  South  Channel  from  Mackeys  Point  in  order  to 
divert  a*great«r  ebb  volume  into  North  Channel;  the  removal  of  a  portion  of 
Dam  15 ;  the  closing  of  Duck  Puddle  in  order  to  render  permanent  the  improve- 
ment of  North  Channel  near  the  lower  mouth  of  Duck  Puddle;  the  constrno- 
tion of  training  walls  and  shore  protection  in  the  concave  bend  near  Spirit 
Island,  between  wing  dams  in  North  Channel,  and  between  Lower  Flats  and  ' 
Oyster  Beds,  Avith  a  view  of  obtaining  a  strong  ebb  flow  of  uniform  mean 
velocity  throughout;  dredging  south  of  Oyster  Bed  with  a  view  to  obtaining 
cross-sectional  areas  of  abont  45,000  square  feet  for  mean  ebb  outflow,  in  order 
to  induce  a  stronger  flow  through  the  southern  opening  and  thence  over  Tybee 
Knoll;  estimated  cost  of  this  improvement,  $3,500,000,  '90,  1261,  1263;  '91« 
1492 ;  '92, 1244. 

Surveys. 

Examinations  ordered  by  act  of  August  5, 1886.  Made,  1886,  under  direction  of 
Col.  GUlmore,  '88, 1057.' 
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SATAHriVilll  RIT£R  at  and  lielow  Savannah,  Oa«— Continued. 

§urvesr8 — Continued.  • 

Survey  ordered  by  act  of  August  5, 1886.  Made,  1887,  under  direction  of  Col.  CKU- 
more,  '88, 1059. 

Hydrographic  survey  of  Savannah  River  from  Cross  Tides  to  the  sea,  '90, 126S. 

Survey  to  determine  whether  the  damaj^e  to  the  Yemezobie  Freshet  Bank  in  1887 
was  caused  by  the  work  at  Cross  Tides,  and  whether  the  maintenance  of  said 
bank  is  essential  to  the  success  of  the  work  at  Cross  Tides,  and  to  determine 
the  cost  of  so  constructing  said  bank  as  to  confine  the  water  of  said  river  to 
its  bed,  ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of 
Capt.  Carter. 

Maps. 
'88, 1012, 1072 ;  '89, 1226, 1284 ;  '90, 1302.    '92,  Atlas,  49, 50, 51, 52, 58, 54, 55, 56, 57. 


SJLTABTNAH,   OA.,  AND   FfiBNANDINA,  FI.A.— Subvbt  fos  insidb 

BOUT£  BSTWEKN. 

Appropriations* 

1892 $15,000 

Commerce. 

Commercial  interests  to  be  affected  by  the  improvement,  '92|  1323. 
Enirineers. 
Chief  of  Enginiekrs. 

Report,  '92, 181. 
Ekginerr  in  Charge. 
Capt.  O.  M.  Carter,  1891.    Report,  '92, 1309, 1811. 
Pliysicai  Ciiaracteristics. 

Description  of  the  locality,  '92, 1311. 
Plans. 
By  Capt.  Carter,  1891,  to  establish  a  continnons  channel  not  less  than  7  feet  deep 
at  mean  low  water  between  Savannah,  Ga.,  and  Femandina,  Fla.,  by  dredging, 
bank  revetment,  and  spnr-dam  construction  at  Romerly  Marsh,  Mad  River,  Lit- 
tle Mud  River,  and  Jekyl  Creek;  estimated  cost,  including  annual  cost  of 
maintenance  after  completion  of  the  Romerly  Marsh  and  Mud  River  improve- 
ments, $195,000,  '92, 1323. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Carter,  '92, 1^11. 


SATBBOOK  BAB,  montli  of  Couneeticut  Biver.— (See  CoNNEcn- 

CTJT   Rl VSB.) 


S€H1JFJLKIliIi  BIVEB,  PA.— Improyicmknt  ov. 

(Continued  from  Vol.  11,  p.  487.) 

Appropriations* 

1870-^87 $368,750 

1888 25, 000, '88,  701. 

1890 45,000,  '90,886. 

1892 46,260,  '92,  926. 

Total 485,000 

List  of  ^propriations,  '90,  885. 
Commerce. 

Commercial  interests  and  requirements,  '88, 7(X);  '90,  885. 
Contracts. 
1888.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard,  '89, 
866. 

1891.  F.  C.  Somers,  for  dredging^  at  18.9  cents  per  cubic  yard,  '91, 1071. 

1892.  F.  C.  Somers,  for  earth  dike  construction,  at  7.4  cents  per  cubic  yard,  '92, 
925.  B.  G.  Bailey,  for  pile  dike  construction,  at  $15.87  per  linear  foot,  and  earth 
filling,  at  10  cents  per  cubic  yard,  '92,  925. 

8648 27 
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fiCHU¥IiIUIiIi  Bf  VEB,  PA«— Continued* 

Engineers. 

Chief  of  Engineers. 

Reports, '88,  78;  '89.  97;  '90,  87;  '91, 112;  '92,  US- 
Engineers  IN  Charge. 
Lieut.  Col.  H.  M.  Robert,  188&-'89.    Reports,  '88,  699 :  '89,  864. 
Maj.  C.  W.  Raymond,  1889-'—.    Reports,  '90,  884;  '91,  1069;  '92,  923. 
Operations. 

1887-'88.  No  operations  for  lack  of  funds,  '88,  699. 

1888-'89.  111,354  cubic  yards  material  dredged,  '89,  864. 

1889-'90.  No  operations,  '90.  884. 

1890-'91.  95,890  cubic  yards  of  material  dredged,  '91,  1069. 

1891-'92.  400  cubic  yards  of  hard  material  dredged,  '92,  923. 
Projects. 

By  Col.  Kurtz,  1870,  for  the  formation  of  a  dredged  channel  100  feet  wide  and  20 
feet  deep  from  the  mouth  to  Gibsons  Point;  thence  18  feet  deep  to  Chestnut 
Street  Bridge  in  the  city  of  Philadelphia;  estimated  cost,  $257,700,  '74,  ii,  139, 
140.  Modified  in  1875  to  provide  for  a  channel  300  feet  wide  and  24  feet  deep 
between  the  mouth  and  Girard  Point,  '75,  ii.  187;  '76,  i,  272;  '79,  264. 

Further  modification  in  1883  to  increase  the  width  of  channel  between  the  mouth 
and  Girard  Point  to  400  feet,  with  a  depth  of  24  feet,  and  from  Girard  and 
Gibsons  points  a  width  of  250  feet  and  a  depth  of  20  feet  at  mean  low  water. 
'83,  614;  '87,  78. 

From  1870  to  1886,  inclusive,  $368,750  was  appropriated,  when  it  was  estimated  that 
$116,250  would  be  required  to  complete  the  project,  '87,  801. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide  and  24  feet 
deep  at  mean  low  water  from  the  mouth  of  the  river  to  Girard  Point,  a  distance 
of  about  1  mile;  fVom  thence  to  Gibsons  Point,  a  further  distance  of  about  3 
miles,  a  channel  20  feet  deep  and  250  feet  wide,  except  at  Yankees  Point,  where 
the  channel  width  was  to  be  increased  to  hOO  feet ;  from  thence  to  Chestnut 
Street  Bridge  in  Philadelphia,  a  distance  of  about  3  miles,  a  channel  of  navi- 
gable width  and  18  feet  deep  at  mean  low  water;  the  proposed  channels  to  be 
obtained  by  dredging,  at  an  estimated  cost  of  $485,000,  of  which  amount 
$438,750  has  been  appropriated,  '91,  1069. 

By  Maj.  Raymond,  1892,  for  preservation  of  the  channel  at  the  mouth  of  the  Schuyl- 
kill by  constr action  of  2,910  linear  feet  of  earthen  and  l^SOO  linear  feet  of  pile 
dike,  at  an  estimated  cost  of  $44,209,  '92,  929. 
Surveys. 

Maps. 
'88,700;  '92,  Atlas,  10. 


SCITUATE  HARBOR,  MASS.— Impbovbmbnt  or. 

(Continued  from  Vol.  II,  p.  488.) 

Appropriations. 

1829-'87 $48,680 

1888 5, 000, '88,  459. 

1890 10, 000, '90,  509. 

1892..* 10, 000, '92.  588. 

Total 78,680 

Contracts. 

1888.  Boynton  Bros.,  for  dredging,  at  45  cents,  and  removal  of  bowlders,  at  12  cents 

per  cubic  yard,  '89,  584. 
1890.  A.  R.  Wright,  for  dredging,  at  32^  cents  per  cubic  yard,  and  lemoyal  of 
bowlders,  at  $5  each,  '91,  660. 
£n§:ineers. 
Chief  of  Enoinebrs. 

Reports,  '88,  30;  '89,  40;  '90,  84;  '91,  43;  '92,  49. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'89.    Report,  '88,  458. 

Lieut.  Col.  S.  M.  Mansfield,  1889.    Reports,  '89, 582 ;  '90, 508 ;  '91,  658 ;  '92;  588. 
Operations. 
1887-'89.  No  operations,  '88,  458;  '89,  583. 
1889-'90.  8,386  cubic  yards  material  dredged,  '90,  509. 
1890-'91.  No  operations,  '91,  659. 
1891-'92.  30,000  cubic  yards  of  material  dredged,  '92,  587. 
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SCITIJATE  HARBOR,  MASS.— Continued. 

Projects* 

The  project  for  the  improvement  proposed  by  Lieut.  Col.  Thorn,  and  adopted  in 
187Sy  was  for  the  constniction  of  two  ruuble-stone  jetties  conyerging  firom 
opposite  banks,  and  for  dredging  an  anchorage  basin  with  channels  connect- 
ing with  the  sea  and  the  town  wharves,  the  north  jetty  from  Cedar  Point  to 
be  800  feet  long,  and  the  south  jetty  from  the  point  of  the  ''First  Cliff"  to  be 
730  feet  long ;  both  jetties  to  be  20  feet  wide  on  top  and  4  feet  above  mean  high 
water,  except  at  their  outer  ends,  which  are  to  be  built  6  feet  higher  to  serve 
as  sites  for  entrance  beacons:  the  anchorage  basin  to  be  approximately  30 
acres  in  area;  the  entrance  channel  to  be  2,700  feet  in  length  and  300  feet  aver- 
age width :  recommendation  by  Board  of  Engineers,  1880,  that  area  behind 
inner  breakwater  be  excavated  to  a  depth  of  12  feet,  increasing  to  15  feet  at 
the  south  end  of  the  outer  breakwater,  '81,  526;  '87,  523. 

The  estimated  amount  of  dredging  (including  the  entrance  channel)  was  500,000 
cubic  yards;  estimated  cost  of  jetties,  $100,000,  and  of  the  dredging,  $190,000, 
making  a  total  for  the  project  of  $290,000,  '88,  458;  '92,  587. 


SEBEITAING  RIVER,  JXIICH.— Exabonation  of. 

Chief  of  Engineers. 
Report,  '91.  362, 2804. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1891.    Report,  '91,  2804. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  2805. 
Plans. 

In  1890  Col.  Poe  did  not  consider  the  river  worthy  of  improvement,  '91,  2805. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Col.  Poe,  '91,  2804. 


SHAIiLOTTE  RIVER,  N.  €•— Survey  of. 

Eni^neers. 

Chief  of  Engineers. 

Reports, '89, 149;  '90, 133. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1888.    Report,  '90, 1184, 1186. 

H.  G.  Myrover.    Report,  '90,  1187. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  1186. 
Plans. 

By  Capt.  Bixby,  1889,  for  improvement  of  the  river  by  straightening  the  channel 
and  removing  oyster-rook  shoals  for  a  distance  of  9,000  feet;  also  the  removal 
of  5  oyster-rock  shonls  in  the  upper  portion  of  the  river,  so  as  to  give  a  clear 
channel  of  60 feet  width  and  4  feet  depth  at  low  water:  estimated  cost,  $30,000. 
'90,  1187. 
Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Capt.  Bixby, 
'90,1186. 


SHARK  RIVER,  N.  J.— Examikation  ow. 
(Continued  from  Vol.  11,  p.  491.) 


Engineers. 

Chief  of  Engineers. 

Report,  '91, 118. 
Engineer  in  Charge. 

M^j .  C.  W.  Baymond,  1890 .    Report,  '91, 1092. 
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SHARK  BIV£»,  N.  J.-Continaed. 

Physical  Characteristics. 

Description  of  th«  locality,  '91,  1092. 
Flans. 
In  1890  Maj.  Raymond  did  not  consider  the  river  worthy  of  improvemeBt, '91, 
1092. 
Surveys* 
Examination  ordered  hy  act  of  September  19, 1890.    Made,  1890,  ander  direction 
of  Maj.  Raymond,  '91, 1092. 


SHA'WS  COTJB,  JIVew  I^ondoA  Harhor,  Conn.— Examinatiok  of. 

finiflneers* 

Chief  of  Engineers. 

Report,  '91,  79. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1890.    Report,  '91,  833. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  833. 
Plans. 
By  Col.  Houston,  1890,  for  excavation  of  a  channel  100  feet  wide  and  12  feet  deep 
at  mean  low  water,  cxtendiu^  from  the  drawbridge  along  the  north  and  west 
sides  of  the  cove  a  distance  of  2,000  feet ;  also  an  anchorage  basin  in  the  bend 
of  the  channel  400  feet  by  800  feet ;  estimated  cost,  $48,000,  '91,  834. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Col.  Houston,  '91,  833. 


SHEBOYGAUr  HARBOR,  ITIS.— Improvement  or. 

(Continued  from  Vol.  II,  p.  491.) 

Appropriations. 

1852-'87 $288,448.91 

1888 15, 000. 00, '88,  1855. 

1890 15, 000. 00, '90,  2347. 

1892 25, 000. 00, '92,  2195. 

Total 343,448.91 

List  of  appropriations,  '92,  2195. 
Commerce. 

Commercial  importance  of  the  harbor,  '90,  2347. 
Contracts. 

1888.  Truman  &,  Cooper,  for  200  linear  feet  pier  extension,  at  a  total  of  $10,656.60, 

'89,  2064. 
1890.  Truman  &  Cooper,  for  150  linear  feet  of  pier  extension,  at  $9,893,  '91,  2550. 
Engineers. 
Chief  of  Engineers. 

Reports, '88,  241;  '89,  280,309;  '90,  253;  '91,  323;  '92,309. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '88, 1853;   '89,  2063;  '90,  2346;  '91, 

2549. 
Col.  6.  M.  Poe,  1889.    Report,  '89,  2243. 
Maj.  J.  F.  Gregory,  1892.     Report,  '92,  2194. 
Operations. 
1887-'88.  North  pier  extended  200  feet;  14,485  onbio  yards  material  dredged,  '88, 

1854. 
1888-^89.  8outh  pier  extension  begun  under  contract;  20,150  cubic  yards  of  mate- 
rial dredged  by  hired  labor,  '89,  2063. 
1889-'90.  200  linear  feet  south  pier  extension  completed  under  contract;  150  linear 
feet  of  shore  end  of  south  pier  rebuilt  above  the  water  line  by  hired  labor, 
and  minor  repairs  made  to  north  and  south  piers,  '90,  2347. 
1890-'91.  25,325  cubic  yards  of  material  dredged;  62  cords  of  stone  used  in  refilling 

south  pier,  '91,  2549. 
1891-92.  North  pier  extended  150  feet;  17^030  cubic  yards  of  material  dredged  by 
hired  labor,  '92,  2194. 
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SHISBOTOAIV  HARBOR,  ITIS.-Continned. 

Projects. 

In  1852  and  1864  $20,000  was  appTopriated,  which  wae  applied  in  extension  of  work 

undertaken  by  city  of  Sheboygan,  '76,  ii,  374;  '81,  2105. 
The  project  of  1866  proposed  the  extension  of  piers  from  the  river's  month  to  the 

12-foot  onrve  in  the  lake,  with  dredgine  to  a  depth  of  12  feet  in  the  channel 

between  the  piers,  '66,  i,  19, 24;  iii,  12,  ^,  75. 
In  1873  the  project  was  modified  by  additioDal  pier  extensions  and  dredging  so  as 

to  obtain  a  channel  16  feet  deep, '73,  513;  '81,  2105.    Total  amount  appro- 

^riated  from  1852  to  1880,  inclusive,  $190,448.91. 
ieut.  Col.  Robert,  1881,  for  extension  of  piers  to  20-foot  curve  in  Lake  Mich- 
igan, by  construction  of  1,085  linear  feet  of  pile  pier  and  900  linear  feet 
of  crib  pier ;  also  for  excavation  of  a  channel  200  feet  wide  and  18  feet  deep 
at  the  outer  end,  decreasing  to  14  feet  at  the  shore  line;  estimated  cost, 
$150,000,  '81,  2104,2106.    Increased  in  1884  to  $195,000,  '84,1866:  '87,  2047: 
'91,  2549. 
Surveys. 
Survey  made,  1890,  nnder  direction  of  Maj.  Davis,  '90,  2347. 
Maps. 
'88, 1854. 


SHEEPSHEAD  BAF,  N.  T.— Impboybmsnt  or. 

(Continued  from  Vol.  II,  p.  492.) 

Appropriations* 

1880-'87 $21,000 

1888 5, 000, '88,  626. 

Total 26,000 

List  of  appropriations,  '88,  626;  '90,  839. 
Contracts. 

1889.  M.  H.  Flannery,  for  dredging,  at  25  cents  per  cubic  yard,  '89,  814. 
Engineers* 
Chief  of  Engineers. 

Reports,  '88,  64;  '89,  83;  '90,  74;  '91,  96;  '92,  99. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  1886-'89.    Report,  '88,  624. 
Capt.  T.  L.  Casey,  1889-^—.    Reports,  '89,  814;  '90,  837;  '91,  982;  '92,  868. 
Operations. 
1887-'89.  No  operations:  expendituie  of  appropriation  (1888)  deferred,  '88,  626; 
'89  814.  f        '        r 

1889-'9d.  27,025  cubic  yards  material  dredged,  '90,  838. 
18G0-'92.  No  operations,  '91,  982;  '92,  868. 
Pliysical  Characteristics* 

Description  of  the  bay,  '88,  624. 
Plans* 

In  1888,  in  view  of  the  small  commercial  need  for  improvement,  Lieut.  Col.  McFar- 
land did  not  consider  further  appropriations  necessary,  '88,  626. 
Projects. 

By  Lieut.  Col.  Newton,  1879,  for  improvement  of  Sheepshead  Bay  by  diking  and 
dredging;  estimuted  cost,  $100,000, '79,  400;  '86,  743,745, 

In  1882  the  project  was  changed  to  one  for  the  excavation  of  a  crib  100  feet  wide 
and  6  feet  deep  at  mean  low  water,  to  connect  Sheepshead  Bay  with  Dead 
Horse  Inlet;  also  for  dredging  within  channel;  estimated  cost,  $34,200, '82, 
671;  '86,  744;  '87,  735;  '92,  868. 


SHENANDOAH  BITER,  TA.  AND  IT.  VA.-Bubybt  or. 

(Continued  from  Vol.  II,  p.  493.) 

Appropriations. 

1880-W $17,500 

Enipineers* 

j  Chief  of  Englnesrs. 

Report,  »90,  111. 
I  Enuinkbr  in  Charge. 

Lieut.  Col.  P.  C.  Mains,  1885<-'90.    Report8/88p  804;  '90,  lOSa 
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SHENANDOAH  RITER,  TA*  AND  "W.  TA.--Coiitiiia6d. 

Operations. 

1887-^90.  Operations  suspended  pending  transfer  to  the  Goyemment  of  the  neces- 
sary land,  '88,  804;  '90,  1055. 
Physical  Characteristics. 

Description  of  the  river,  '90, 105i.. 
Plans. 

In  1890  Lieut.  Col.  Hains  considered  that  the  cost  of  Improyeroent  from  the  Jeffer- 
son County  line  to  Bull  Falls,  $49,802,  was  not  warranted  hy  existing  commer- 
cial necessities,  '90,  1055. 
Projects. 

By  Lieut.  Col.  Craif^hill,  1880,  for  improvement  of  the  Shenandoah  River  hy  slack- 
water  navigation,  securing  a  20-foot  width  and  l^-foot  depth  at  low  water 
from  Port  Repuhlic  to  Harpers  Ferry,  hy  rebuilding  the  locks,  dams,  and  chutes 
of  the  navigation  company ;  estimated  cost,  $72,250,  '80, 666, 667.  (See  Proviso 
of  acts  of  1880-'81,  '85,  957.) 


SHIP  CANAIi     to    connect    laices    Union,    ITashinirton,    and 
Sainamish  witii  Pu§^et   Sound,  IFash.— Survby  fob. 

Appropriations. 

1890 110,000 

Commerce.' 

Shipping  of  Puget  Sound,  '92,  2767.    Commercial  interests  of  Seattle,  Wash..  '92, 
2786. 
Engineers. 
Chief  of  Engineers. 

Reports,  '91,  412;  '92,  385. 
Board  of  Engineers. 
Convened  at  Portland,  Oreg.,  Decemher  15, 1891,  hy  act  of  Septemher  19, 1890, 
to  select  and  survey  the  most  feasible  location,  and  to  estimate  the  cost  of 
construction  of  a  ship  canal  to  connect  lakes  Union,  Washington,  and  Sama- 
mish  with  Puget  Sound.  Report,  '92»  2762.  (CoL  Mendell,  M^.  Handbnry, 
and  Capt.  Symons.) 

A,SSI8TANT. 

P.  G.  Eastwick.    Report,  '92,  2772. 
Physical  Characteristics. 

Description  of  the  lakes  and  of  possible  routes,  '92,  2764,  2765. 

Physical  data,  '92,  2772,  2773. 

Rainfall,  1878  to  1890,  '92, 2778. 
Plans. 

By  Board  of  Engineers,  1891,  for  a  canal  2,600  feet  long,  80  feet  wide  at  bottom 
and  158  feet  wide  at  the  water  line,  and  26  feet  deep  through  the  portage 
between  Union  Bay  in  Lake  Washington  and  Lake  Union,  with  a  masonry 
lock  400  feet  long,  50  feet  wide,  26  feet  deep  over  sill,  and  with  a  lift  of  about 
7i  feet;  dredging  channels  to  connect  this  cana]  with  deep  water  in  Lake 
Washington  and  across  Lake  Union,  and  constructing  a  canal  6,700  feet  long, 
80  feet  wide  at  bottom  and  158  feet  wide  at  the  water  line,  and  26  feet  deep, 
connecting  Lake  Union  along  its  outlet  with  the  head  of  Salmon  Bay.  From 
the  head  of  Salmon  Bay  to  Puget  Sound  two  routes  were  considered  by  the 
Board;  one  by  way  of  Salmon  Bay  and  Shilshole  Bay,  with  a  lock  near  the 
sound  400  feet  long,  50  feet  wide,  and  16  feet  deep  over  the  sill  at  low  tide; 
the  other  by  way  of  Smiths  Cove,  and  a  canal  180  feet  wide  at  bottom,  1.58  feet 
wide  at  the  water  line,  and  26  feet  deep,  to  be  constructed  across  the  neck  of 
land  between  the  head  of  Salmon  Bay  and  Smiths  Cove,  with  a  lock  near  the 
sound  similar  to  that  projected  for  Shilshole  Bay.  The  construction  of  a  basin 
and  the  formation  of  a  channel  through  the  shoals  were  contemplated.  The 
estimated  cost  of  the  proposed  canal,  between  Lake  Washington  and  Puget 
Sound  by  the  two  routes,  not  including  damages  for  lands  submerged,  is  as 
follows:  Smiths  Cove  route,  $3,500,000;  Shilshole  Bay  route,  $2,900,000.  The 
.  Board  re])orted  in  favor  of  the  Smiths  Cove  route  on  the  grounds  that  the 
entrance  to  this  route  would  be  in  the  harbor  of  Seattle,  and  less  exposed  to 
bombardment  in  time  of  war,  '92,  2770, 2771. 
Snrveys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 
Symona^  '92,  2773. 
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SHIP    CHAHriiriiJL    between   Chteairov  Dulatby  and  BnflTalo*— 

IliPBOVEMEMT  OV. 

A  ppropriations* 

1892 $875,000 

Eni^ineers* 

Chief  of  Engineers. 

Report,  '91,  362. 
Engineer  in  Charge. 
Col.  O.  M.  Poe,  1891.    Report,  '91,  2811. 
Commercet 

Freight  traffic  involved,  '93U  2811,  2817. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  2817. 

Plans. 

By  Col.  Foe,  1891,  for  excavation  of  a  ship  channel  20  to  21  feet  deep  and  of  snitable 
width  throuffh  the  shallows  of  the  connecting  waters  of  the  lakes  between 
Chicago,  DuUith,  and  Buffalo,  at  an  estimated  cost  of  $3,339,567,  '91,  2819. 

Sarvevs* 

Examination  ordered  by  act  of  September  19, 1890.  Made,  1891,  under  direction 
of  Col.  Poe,  '91,  2811, 


SHIP  CHAIVNEL  between  Port  Townsend  Bay,  Puyet  Sound, 

and  Oak  Bay,  l¥ash.— Examination  fob. 

Appropriations. 

1892 $15,000 

Engineers. 

Chief  of  Engineers. 
Report,  '91,  409, 3260. 
Engineer  in  Charge. 

Capt.  T.  W,  Symons,  1890.    Report,  '91,  8260. 
Assistant 
A.  J.  McMillan.    Report,  '91,  3262. 
Piiysical  Characteristics. 

Description  of  the  locality,  '91,  3260. 
Plans. 
In  1890  Capt.  Symons  did  not  consider  the  proposed  improvement  desirable^  '91, 
3260. 
Surveys. 
Examination  ordered  bv  act  of  September  19, 1890.     Made,  1890,  under  direction 
of  Capt.  Symons,  '91,  3260. 


SHIP  GIIAIiriVEIi  between  Jersey  City  and  Ellis  Island,  N.T.— 

Survey  of. 

Commerce. 

Amount  of  commerce  to  be  benefited  by  Improvement,  '89,  804. 
En^neers. 
Chief  of  Engineers. 

Report,  '89,  83. 
Engineer  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie,  1888.    Report,  '89,  801. 
Plans. 
By  Lieut.  Col.  Gillespie,  1889,  for  excavation  of  a  ship  channel  2,875  feet  long 
between  Jersey  City  and  Ellis  Island,  with  a  depth  of  26  feet  at  mean  low 
water  and  a  width  of  300  feet;  estimated  cost,  $108,462:  also  for  a  basin  with 
a  depth  of  26  feet  and  an  area  of  about  70  acres  for  ancnorage  purposes ;  esti- 
mated cost,  $442,340,  '89.  803. 
Surveys. 
Ordered  by  Jict  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  Col. 

GiUespie,  '89,  801. 
Maps. 
'89,  802. 


• 
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SHOAI.   HARBOR    AMD   COMPTaiVS   €Rfi£K,  H.  J.-Impbovx- 

MENT  OF. 

Appropriations* 

1890 ^,  000, '91,  1006. 

1892 3, 000, '92,  893. 

Total 8,000 

Contracts. 

1891.  £.  Brainard,  for  dredging,  at  242  cents  per  onbie  yard,  '91,  1006. 

Enttineers. 

Chief  of  Engineers. 

Reports, '91, 106;  '92,  108. 
Engineer  m  Charge. 

Capt.  T.  L.  Casey,  1890.    Reports,  '91,  1004;  '92,  892. 

Operations. 

1890-^91.  10,808  cnbio  yards  material  dredged,  '91, 1006. 
1891-^92.  4,921  cubic  yards  material  dredged,  '92,  893. 

Projects. 


SHOALWATER    BAT    AND    WII.I.OPAH    RITBR^   ITASH.— 

Examination  of. 

Eni^neers. 

Chief  of  Engineers. 

Report,  '91,  409. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1890.    Report,  '91,  3266,  S268. 
Assistants. 

R.  A.  Habersham.    Report,  '91,  3267. 

A.  J.  McMillan.    Report,  '91,  3271. 

Physical  Ciiaracteristics. 

Deseription  of  the  bay  and  river,  '91,  3267, 3270. 

Plans. 

After  examination  of  Shoalwater  Bay  and  survey  of  Willopah  River  in  1890,  Captk 
BymouB  reported  the  former  locality  as  unworthy  of  improvement,  and  pro- 
posed the  improvement  of  Willopah  River  by  deepening  the  shoals  so  as  to 
secure  a  minimum  depth  of  8  feet  at  mean  low  water  up  to  WillopiA  City,  at 
an  estimated  cost  of  $31,350,  '91,  3267, 3269. 

Surveys. 

Examination  of  Shoal  water  Bay  made,  1890,  under  direction  of  Capt.  Symons,  '91, 
3267.  Survey  of  Willopah  River  ordered  by  act  of  September  19,  li^.  Made, 
1891,  under  direction  of  Capt  Symons,  '91,  3268. 

Maps. 
'91,  3268. 


SHREWSBURT  RITER,  N.  J.— Improyement  or. 

(Continued  from  Vol.  II,  p.  494.) 
Appropriations. 

r852-'87 $204,600 

1888 10, 000, '88,  667. 

1890 10, 000, '90,  862. 

1892 10, 000, '92,  896. 

Total 234,500 

List  of  appropriations,  '92,  896. 

Commerce. 

Importance  of  the  river's  commerce,  '88,  666. 
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SHREWSBURY  RIVER,  N.  J.-Continaed. 

Contracts. 

1888.  A.  J.  Howell,  for  stone  delivered  in  place,  at  $1.45  per  cubic  yard,  *88,  667. 
1891.  P.  8.  Ro68,  for  dredging,  at  35  cents  per  cubic  yara;  G.  Humplireys,  for  tim- 
ber dike  construction,  at  $7.75  per  linear  foot,  '91,  1009. 
Eni^lneers. 
Chibf  of  Enginerrs. 

Reports, '88,  74;  '89,  92;  '90,  83;  '91, 106;  '92, 108. 
Enginkrrb  IX  Charge. 
Capt.  G.  McC.  Derby,  1887-'89.    Report,  '88,  665. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  836;  '90,  860;  '91,  1007;  '92,  894. 
OMrattons. 
1887>'88.  1,000  linear  feet  of  stone  dike  built;  guide  piles  driven,  '88,  666. 
1888-'89.  11,945  cubic  yards  material  dredged,  '89,  837. 
188&-'90.  12,215  cubic  yards  material  dredged,  '90,  862. 
1890-'91.  11,045  cubio  yards  material  dredged,  '91,  1008. 

1891-^92.  Repairs  to  dike  at  mouth  of  the  river;  1^956  cubic  yards  of  material 
dredged,  '92,  895. 
Physical  Characteristics. 
Tidal  observations,  '86,  666. 
Description  of  the  locality,  '90,  861. 
Projects. 
The  projects  of  1870  proposed  dredging  channels  through  the  shoals  in  both 
branches  of  the  river,  at  an  estimated  cost  of  $14,000,  '71,  703.    This  amount 
was  appropriated  in  1871,  with  an  additional  $5,000  in  1873,  but  the  improve- 
ment was  not  permanent,  '86,  104. 
The  existing  project,  adopted  in  1879,  was  for  securing,  by  dredging  and  by  con- 
tracting the  wider  portions  of  the  river  by  the  use  of  dikes,  channels  6  feet 
deep  at  mean  low  water  and  from  200  to  300  feet  wide,  and  extending  from 
•  the  6-root  curve  at  the  mouth  in  Sandy  Hook  Bay  up  to  the  6-foot  curves  on 
both  branches  of  the  river  in  the  bavs  above ;  estimated  cost,  as  modiiied  by 
the  Board  of  Engineers,  $142,086,  '79,  408, 411;  '86.  757. 
In  1880  Col.  Michler  proposed  the  change  of  the  proposed  channel  from  the  west 
to  the  east  side  of  the  Island  A  in  tlie  South  Branch,  '81,  701.    Concurred  in 
by  Board  of  Engineers,  1880,  '81,  704. 
The  amount  appropriated  from  1852  to  1886,  inclusive,  was  $204,000.    In  1887  the 
total  estimated  cost  was  revised  to  $254,562,  '87,  781. 
Surveys. 
Maps. 
'90,  862;  '92,  Atlas,  7. 


SI01JX  ClTTy  lOUTA*— (See  Missouri  RiveRt  between  mouth  and  Sioux 

City.) 


SIPSEir  RITER,  Ali A.— Survey  or. 

(Continued  from  Vol.  U,  p.  495.) 

Engineers. 

Chief  of  Enqinkbrs. 

Reports, '89,  193;  '90,  175. 
Enginekk  in  Charge. 
Mai .  A.  K.  Damrell,  1888.    Report,  '90, 1722. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  1723. 
Plans. 
By  Maj.  Damrell,  1890,  for  improvement  of  the  river  from  the  Tombigbee  River  at 
Vienna  to  Texas,  giving  a  four-months'  navigation  by  removal  of  snags,  logs, 
and  similar  obstructions,  and  construction  of  contraction  works;  estimated 
cost,  $100,000,  '90,  1724. 
Surveys. 
Survey  from  the  Tombigbee  River  at  Vienna  to  Texas  ordered  by  act  of  August 
U^  1888.    Made,  1890,  under  direction  of  Maj.  Damrell,  '90, 1722. 


426  INDEX   OF 

SIUSI.AW  RIVER  AND  BAR,  0R£0.— iMPSOYSBfENT  OF. 

Appropriations. 

1^ $50,  000, '91,  3175. 

1892 20,000,  '92,2687. 

Total 70,000 

Eni^ineers. 

Chief  op  Engineers. 

JRepoTts,  '89,  358;  '90,  324;  '91,  402;  '92,  378. 
Board  of  Engineers. 
Convened  at  Portland,  Ores.,  June  11, 1891,  by  S.  O.  No.  23,  to  report  npon  project 
for  improving  the  mouth  of  Siuslaw  River.    Report, '91,  3175.    (Mn^.Hand* 
bury,  Gapt.  Symons,  and  Lieut.  Brfrr.) 
Engineers  in  Charge. 
Capt.  W.  Young,  1888-'91.    Report,  '90,  2999, 3002. 
Capt.  T.  W.  Symons,  1891-'—.    Reports,  '91, 3173;  '92,  2681. 

A  Qcf  ST  ANT 

G.  A.  Lyell.    Reports,  '90,  3004 ;  '92,  2687. 
Operations. 

1891-'92.  Construction  and  preparation  of  plant,  '92, 2687, 2691. 
Piiysical  Ciiaracteristics. 

Description  of  the  locaUty,  '90,  3002;  '91, 8177. 
Plans. 

By  Capt.  Young,  1889,  for  construction  of  two  high-tide  stone  jetties  converging^ 
until  the  width  between  them  is  about  500  feet  and  then  running  out  to  sea 
parallel  to  each  other  for  a  sufficient  distance  to  open  and  m<aintain  a  channel 
over  the  bar  with  a  low- water  depth  of  10  feet;  estimated  cost,  $280,190,  '90, 
3003. 
Projects. 
By  Board  of  Engineers,  1891,  for  improvement  of  Siuslaw  River  at  its  month  by  the 
construction  of  two  converging  jetties  extending  from  the  river's  mouth  out 
across  the  ocean  bar;  the  jetties  to  be  of  rubble  stone  raised  to  full  high 
tide  with  brush  mattress  foundation;  the  north  jetty  to  be  7,500  feet  in 
length,  and  the  south  jetty  5,700  feet  in  length;  estimated  cost,  including  the 
construction  of  plant  for  building  the  north  jetty,  $751,850,  '91,  3180. 
Surveys. 
Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Capt.  Young, 

'90,  3002. 
Maps. 
•91,  3175. 8178. 


SKAOIT,  STEILAgUAmiSH,  NOOTSACK,  SNOHOMISH,  AND 
SNOCtUAIiFOIE  KlYERS,  liTASH.— Impboyeaienx  OF. 

(Continued  from  Vol.  II,  p.  496.) 

Appropriations. 

1880-'87 $43,500 

1888 15. 000, '88,  2176. 

1890 12;  000, '90,  2987. 

1892 15, 000, '92,  2730. 

Total 84,500 

List  cf  appropriations,  '91,  3239. 
Enieineers. 

Chief  of  Engineers. 

Reports,  '88,  303;  '89,  361;  '90,  323;  '91,  408,410;  '92,  383. 
Engineers  in  Charge. 

Maj.  T.  H.  Handbury,  lP88-'90.     Reports,  '88,  2176;  '89,  2561, 2564. 

Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2986;  '91,  3238, 3271;  '92.  2729. 

ASSISTAlfT, 

£.  H.  Jefferson.    Reports,  '89,  2562;  '90,  2988;  '91,  3243, 3273;  '92,  2731. 
Operations. 

1887-88.  708  snags  cleared  from  the  Snohomish  and  Snoqualmie  rivers  '88,  2176. 

1888-'89.  1,527  snags  and  449  trees  removed  from  the  Skagit,  Nootsack,  and  Snoho- 
mish rivers,  '89,  2561. 

1889-'90.  No  operations,  '90,  2987. 

1890-'91.  769  snags  and  44  leaning  trees  cleared  from  the  Snohomish,  Steilaquaroish, 
and  Skagit  rivers,  '91,  3244. 
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SKAGIT,  STETIiAaVAmiSH,  IVOOT8ACK,  SNOHOlfllSH,  AND 
SNO^UALmIE  rivers,  UTASH.— Continaed. 

O  pe  rations — Continued. 

1891-92.  1,175  snags  and  144  leaning  trees  cleared  from  the  Snohomish,  Steilaqua- 
mish,  Skagit,  and  Nootsack  rirers,  '92,  2731. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  2988;  '91,  3273. 

Plans. 

After  examination  of  the  Nootsack,  Skagit,  and  Snohomish  rivers  in  1890  Capt. 
Sj-mons  reported  that  the  present  or  prospective  demands  of  commerce  did  not 
jnatify  a  further  expenditure  for  improvement,  '91,  3272. 

Projects. 

By  Maj.  Gillespie,  1881,  for  construction  of  snag  boat  and  maintenance  of  same  for 
one  year ;  estimated  cost.  $25,000,  '81, 2682.  Increased  $5,000  in  1882,  '82, 2686, 
and  $10,000  in  1884,  '84,  2275.  Estimate  for  completion,  1886,  $29,000,  '86,  2008 ; 
'92,  2729. 
Surveys. 
Examination  of  the  Nootsack,  Skagit,  and  Snohomish  rivers  made  1890^  under 
direction  of  Capt.  Symons,  '91, 2^1. 


SmiTHI^AND  HARBOR,  KT.— Examination  or. 

EnflTineers. 

Chief  of  Engineers. 

Report, '91,  285,2289. 
Enginekr  in  Charge. 

Lieut.  Col.  J.  W.  Barlow,  1890.    Report,  '91, 2289. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  2289. 

Plans. 

In  1890  Lieut.  CoL  Barlow  did  not  consider  the  locality  worthy  of  improvement, 
'91,  2289. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 

Lieut.  Col.  Barlow,  '91,  2289. 


SmiVHS  CREEKy  IflD.— Examination  of. 

» 

Enfrineers. 

Chief  of  Engineers. 

Report,  91,  146. 
Engineer  in  Charge. 

Lieut.  Col.  P.  C.  Hains,  1890.    Report,  '91, 1282. 
Physical  Characteristics. 
Description  of  the  locality,  '91,  1282. 

Plans. 

In  1891  Lieut.  Col.  Hains  considered  the  existing  channel  facilities  sufficient  for 
the  requirements  of  commerce,  '91,  1283. 

Surveys.  ^^^ 

Examination  made,  1891,  under  direction  of  Lieut.  Col.  Hams,  '91,  1283. 


SIYIYRNA  RITER  (I>1J€1£  CREEK),  DEI..— iBiPROVEAOCNT  or. 

(Continued  from  Vol.  II,  p.  182.) 

Appropriations* 

1880-^82 $10,000 

1888 10, 000, '88,  742. 

1890 ". 5, 000, '90,  924. 

1892 3,000,  '92,  953. 

Total 28,000 

List  of  appropriations,  '89,  886. 
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SHEITRIVA  RIVBR  (DIFCK  €REI:K>,  DEI^.—Contimied. 

Contracts. 

1889.  F.  C.  Somere,  for  dredging,  at  19  cents  per  oubio  yard,  '89,  885. 

1891.  National  Dredging  Company,  for  dredging,  at  17  oente  per  cabio  yard, '91, 1164. 

EnRTineers. 

Chief  of  Engineers. 

Reports, '88,  88;  '89, 104;  '90,  94;  '91,  121;  '92, 121. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent^  1885-'—.   Reports,  '88, 741 ;  '89,  885 ;  '90, 923 ;  '91, 1162 ; 
•92,  951. 

Operations. 

1887-'88.  No  operations  for  lack  of  fands,  '88,  741. 
1888-'89.  46,151  cubic  yards  material  dredged,  '89,  885. 
1889-'90.  No  operations,  '90,  923. 

1890-'91.  13,139  cubic  yards  of  material  dredged,  '91,  1163. 
1891-'92.  12,000  cubic  yards  of  material  dredged,  '92,  951. 

Projects. 

By  Col.  Macomb,  1879,  for  widening  old  "  cnt-off"  and  remoying  shoals  by  dredging ; 

estimated  cost,  $12,000,  '79,  471. 
Revised,  1881,  by  Col.  Macomb,  for  exoayation  of  an  8-foot  channel  through  the  bar 

not  less  than  100  feet  wide ;  also  for  remoYal  of  shoals  in  the  creek,  making  the 

entire  cost  of  the  project  $24,000,  '81,  128, 788. 
By  W.  F.  Smith,  1886,  for  a  7- foot  low- water  navigation  to  the  town  of  Smyrna, 

Del.,  the  head  of  navipC'ition;  the  channel  at  the  entrance  to  be  100  feet  wide 

and  inside  the  creek  60  feet  wide ;  the  channel  to  be  protected  at  the  entrance 

by  the  construction  of  a  stone  Jetty;  estimated  cosl^ $90,698.40,  '88,  742;  '92, 

952. 


SflTAKK  BITBB  (UPPER),  IDAHO.— Survxt  of. 

Appropriations.    . 

1892 $20,000 

Engrlneers. 

Chief  of  ExGmEKRs. 

Report,  '91,  411. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1891.    Report,  '91,  3285, 3288. 

AHAisnpAwrs 

A.  J.  McMillan.    Report,  '91,  3286. 
Wm.  Cuthbert.    Report,  '91,  3289. 

Physical  Cliaracteristies. 

Description  of  the  locality,  '91,  3286. 

Plans. 

By  Capt.  Symons,  1891,  for  improvement  of  the  river  between  the  Huntingdon 
Bridge  and  Seven  Devils  minine  district,  giving  a  channel  for  steamboat  navi- 
gation of  150  feet  width  by  rock  removal,  at  an  estimated  cost  of  $80,000,  '91, 
3288. 

Surveys. 

Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Capt. 

Symons,  '91,  3288. 
Maps. 
'91,  3291.    '92,  Atlas,  121, 122, 123. 


SHrOHOiniSH  bite  B.— (See  Skagit  Riybr,  Wash.) 


SNOaiTAIiMIE  BI¥£B.— (See  Skagit  River,  Wash.) 
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SeCASTEE  CBEEK,  8.  €.--£xAMurA7ioir  oo. 

Engineers* 

Chief  of  Engineers. 

Report,  '89, 158. 
Engineer  in  Charge. 
Capt.  F.  y.  Abbot,  18S8.    Report,  '89, 1214. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  12U. 
Plaus. 
By  Capt.  Abbot,  1889,  for  improvemeDt  of  the  creek  by  excavation  of  a  ont  40 
feet  wide  and  4  feet  deep  at  low  water  through  the  Cypress  Swamp  from  the 
bridge  at  Socastee,  for  about  three-fourths  of  a  mile ;  also  clearing  out  obstruc- 
tions  and  widening  and  deepening  places  below  proposed  cut;  estimated  cost, 
$10,000,  '89, 1215. 
Sarveys. 
Examination  ordered  by  act  of  Angost  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Abbot,  '89,  1214. 


80DUS   HARBOR  (OREAT),  1¥.  T«— Improvement  of. 

(Continued  from  Vol.  II,  p.  499.) 

Appropriations. 

1829-'87 $403,646.80 

1888 24, 000. 00, '88,  2078. 

1890 10, 000. 00, '90,  2857. 

1892.... 15, 000. 00, '92,  2571. 

Total 452,646.80 

Cngfineers. 

Chief  of  Engineers. 

Reports,  '88,  282;  '89,  334;  '90,  303;  '91,  380;  '92,  358. 
Enoineeka  in  Charge. 
Capt.  C.  F.  Palfrer,  1887-'90.    Reports,  '88.  2075, 2078;  '89,  2411. 
Mig.  M.  Bl.  Adams,  189(>-'91.    Report,  '90,  2855. 
Capt.  D.  C.  Kingman,  1891-'—.    Reports,  '91,  2906;  '92,  2564. 
Operations. 
1887-'88.  Dredging  by  centrifhgal  pump ;  reconstruction  of  east  pier  snperstrac- 

ture  begun  by  bired  labor,  '88,  2076. 
1888-'89.  East  breakwater  deck  completed;  repairs  to  scow^  and  to  east  and  west 

piers,  '89,  2412. 
1889^90.  Renewal  of  west  pier  superstructure  completed;  23,386  onbio  yards 

material  dredged,  '90, 2856. 
1890-'91.  500  linear  feet  of  superstructure  renewed  on  east  pier;  repairs  to  outer 

eud  of  west  pier;  minor  repairs  to  existing  works,  '91,  2i907. 
1891-92.  640  linear  feet  of  east  breakwater  superstructure  renewed;  repairs  to 
light-bouse  crib  on  west  jetty ;  11,219  cubic  yards  of  material  dredged,  '92, 2570. 
Projects. 
After  an  aggregate  of  appropriations  amounting  to  $351,771.80  Maj.  McFarland 
proposed,  in  1^1,  tbe  extension  of  the  east  and  west  piers  to  15-foot  curve  and 
deepening  the  channel  to  15  feet  by  dredging;  estimated  cost,  $100,000, '81, 
2442;    '87,  2376. 
In  1889  Capt.  Palfrey  estimated  that  for  maintenance  of  existing  works,  dredging 
the  entire  space  between  the  piers  to  hard  bottom,  giving  a  channel  200  feet 
wide  and  15  feet  deep  at  extreme  low  water,  would  require,  over  and  above 
prior  appropriations,  $54,000,  '89,  2413, 2414. 
In  lo91  Capt.  Kingman  estimated  $58,000  as  i-equired  for  completion  of  the  project, 
'91,  2908. 


SODVS  HARBOR  (£.ITTIiE),  H.  IT.— Improvement  or. 

(Continued  from  Yol.  II,  p.  499.) 

^rlations* 

18T52-'87 $281,941.77 

1888 16, 000. 00, '88,  2082. 

1890 18, 000. 00, '90,  2861. 

1892 6, 000. 00, '92,  2579. 

Total 316,941.77 
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SODIJ8  HARBOR  (I^ITTI^E),  N.  Y.— ContinQed. 

Biiffineers. 

Ghirf  of  Engineers. 

Reports,  '88,  283;  '89,  335;  '90,  303;  '91,  380;  '92,  369. 
Enoineebs  in  Charge. 
Capt.  C.  F.  Palftrey,  1887-'90.    Keports,  '88,  2079;  '89,  2415. 
Maj.  M.  B.  Adams,  1890.    Report.  '90,  2858. 
Capt.  D.  C.  Kingman,  1891-^—.    Reports,  '91,  2909 ;  '92,  2572. 
Operations. 
1887-88.  200  linear  feet  of  stake  and  fascine  shore  revetment  bnilt ;  512  linear  feet 
of  east  pier  supcrstrncture  rebuilt ;  outer  end  of  west  pier  repaired,  and  minor 
repairs  to  deck  of  east  breakwater,  '88,  2081. 
1888-'89.  3  pockets  in  west  pier  rebal lasted,  and  1,020  linear  feet  of  superstruc- 
ture renewed ;  980  linear  feet  of  east  breakwater  superstructure  renewed.  '89, 
2416. 
1889-'90.  Repairs  to  east  and  west  piers,  '90,  2859. 
1890-'91.  No  operations,  '91,  2910. 

1891-'92.  800  linear  feet  of  east  breakwater  superstructure  built;  541  cubic  yards 
of  hardpan  and  7,257  cubic  yards  of  sand  dredged,  '92,  2579. 
Projects. 
The  earliest  plan  of  improvement  was  submitted  in  1829  by  Capt.  T.  W.  Maurice. 
The  first  appropriation  was  made  in  1852,  '74,  i,  256 :  '76,  ii,  591.    The  present 
project,  adopted  in  1881,  was  an  expansion  of  the  earlier  projects,  and  proposed 
to  furnish  a  channel  of  entrance  not  less  than  15  feet  deep  by  the  closure  of 
one  side  of  the  bay  by  a  lateral  pier  of  crib  work  tilled  with  stone,  in  connec- 
tion with  two  parallel  piers  extending  out  into  the  lake,  '79,  1731;  '81,  2444; 
'87,  2379.    The  total  amount  appropriated  from  18o2  to  1886,  inclusive,  was 
$281,941.77;  amount  estimated  to  complete  project,  $32,500,  '86,  344, 1892:  '87, 
2381. 
Increased  to  $46,600  in  1889,  '89,  2417,  and  to  $58,500  in  1891,  '91,  2911. 


§OlJTH  EAST  RIT£R,  JUD.—Examination  ov. 

Enirlneers. 

Chief  of  Ekoinbers. 

Report,  '89, 112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888.    Report,  '89.  911. 
Assistant. 

A.  Stierle.    Report,  '89,  912. 
Physical  Characteristics. 
Description  of  the  locality,  '89,  912. 

Plans. 

In  188H  Col.  CraighiU  did  not  consider  the  locality  worthy  of  improyement,  '89, 

913. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 

W.  F.  Smith,  '89,  911. 


SOUTH  HAVEN  HARBOR,  HECH.— Improvbment  of. 

(Continued  from  Vol.  II,  p.  SOL) 
Appropriations* 

1867-'87 $182,000 

1888 10,000, '88,  1917. 

1890 15,000, '90,  2657. 

1892 10, 000, '92,  2350. 

Total 217,000 

List  of  appropriations,  '92,  2355. 
Contracts* 

1889.  Weimar,  Rath  &  6  ay  lord,  for  crib  construction  upon  pile  foundation,  at  s 
total  of  11^,837,  '89,  2193. 
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SOUTH  HATEN  HARBOR,  MICH.—ContiaTied. 

C  ontracts— Continued . 
1891.  F.  A.  Hag  en;  for  stone,  at  $2.24  per  cord;  Parkhnrst  «&  Wilkinson,  for  tie 
rods,  bolts,  and  spikes,  at  2f  cents  per  pound ;  Gaylord  &  Wing,  for  white 
pine  timber  and  plank,  at  $18  and  $16  per  M  feet,  B.  M. ;  J.  M.  Alloiendinger, 
for  Norway  pine  piles,  at  12^  cents  per  linear  foot,  '91,  2701. 
Engineers* 
Chibf  of  Engineers. 

Beports,  '88,  257;  '89,  302;  '90,  272;  '»!,  342;  '92,  328. 
Engineers  in  Charge. 
Maj.  S.  M.  Mansfield,  1888-'89.    Beport,  '88,  1916. 

Maj.  W.  Ludlow,  1889-'—.    Beports,  '89,  2191;  '90,  2656;  '91,  2700;  '92,  2353. 
Operations. 
1887-88.  South  pier  extended  50  feet  under  contract;  1,750  cubic  yards  material 

dredged,  '88,  1916. 
1888-'89.  6,000  cubic  yards  material  dredged,  '89,  2192. 

1889-'90.  24,960  cubic  yards  material  removed  by  Government  dredge;  4,390  cubic 
yards  material  dredjzed  by  citizens  of  South  Haven;  repairs  to  north  and 
south  piers,  '90,  2656. 
1890-'91.  Bepairs  to  outer  circle  of  north  pier  in  progress,  '91,  2700. 
1891-92.  11,670  cubic  yards  of  material  dredged  from  the  channel ;  repairs  to  outer 
crib  of  north  pier  completed ;  double  sheet  piling  driven  along  520  feet  of  rear 
wall  of  north  pile  revetment ;  460  linear  feet  of  north  plank  beam  changed  to 
sheet-pile  revetment;  192  linear  feet  of  sand  fence  built,  '92,  2354. 
Private  and  Corporate  l¥ork. 

Dredging  done  by  citizens  of  South  Haven,  '90,  2656. 
Projects. 
The  original  project  of  1866  proposed  the  extension  of  two  parallel  piers  120  feet 
apart  from  the  month  of  the  river  to  the  12 -foot  curve  in  the  lake,  the  pro- 
tection of  the  river  bauks  by  sheet-pile  revetment,  and  dredging  a  channel  12 
feet  deep  between  the  piers  an^  across  the  outer  bars;  estimated  cost,  $128,288, 
•66,  iv,  148;  '74,  i,  192:  '79,  1628. 
In  1879  the  project  was  modified,  increasing  the  channel  depth  to  14  feet,  '79, 1628; 
'81,  2236.    Total  amount  appropriated  from  1867  to  1886,  inclusive,  $182,000. 
Amount  estimated  to  complete  project  in  1886,  $77,500,  '86,  316;  '87, 2199;  '92, 
2356. 


SOUTHPORT  HARBOR,  CONN.— Impbovsment  of. 

(Continued  from  yoLn,p.502.) 

Appropriations* 

1836-'8S $21,000 

List  of  appropriations,  '88,  562. 
Engineers. 

Enginskr  in  Charge. 
Col.  D.  C.  Houston,  1886-'88.    Report,  '88,  561. 
Operations* 

1887-88.  No  operations;  project  for  improvement  completed^ '88,  561, 562. 
Piiysical  Characteristics* 

Description  of  the  harbor,  '88,  561. 
Projects* 
The  earliest  project,  1827,  provided  for  a  stone  breakwater,  extending  southward 
1,420  feet  on  the  east  side  of  the  harbor,  and  a  dike  extending  northward  1,450 
feet  from  the  head  of  the  breakwater.    This  work  was  completed  in  1838,  at  ft 
cost  of  $10,587.23,  '70,  453;  '86,  648. 
In  1875  the  breakwater  was  repaired  and  raised  2  feet,  '76,  i,  53,  229;  '86,  648. 
In  1876  the  project  was  modified  to  provide  for  dredging  a  channel  50  feet  wide 
and  4  feet  deep  at  low  water  from  Lon^  Island  Sound  to  the  wharves  at 
Southport.    In  1877  the  project  was  amended  to  provide  for  100  feet  width, 
•78,  406;  '79,  59,355;  '86,  648. 
The  project  was  practically  completed  in  1883,  '83,  522;  '84,  653;  '86,  648. 
Total  appropriations,  1829  to  1882,  inclusive,  $31,587.23, '86,  649;  '87,  616. 


SOIITHrORT  HARBOR,  WIS*— (See  Kbnosha  Habbor.) 
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(Continued  from  Vol.  11^  p.  502.) 

Appropriations* 

mi-'87 $81,000 

1888 5,000/88.060. 

1890 5,000/90,  860. 

1892 7, 000, '92,  888. 

Total 98,000 

List  of  appropriations,  '92,  888. 
Commerce. 

Increase  of,  '88,  659, 661. 
Contracts. 

1891.  £.  M.  Payn,  for  dredging,  at  38|  cents  per  cnbio  yard,  '91, 1001. 
Enirineers. 
Chief  of  Enginkera. 

Reports,  '88,  72;  '89,  91;  '90,  82;  '91,  103;  '92,  105. 
Engineers  in  Charge. 
Capt.  G.  McC.  Derby,  1886-^89.    Report.  '88,  657. 

Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  834 ;  '90,  858;  '91,  999;  '92,  887. 
Operations. 
1887-^88.  16,815  cnbic  yards  material  dredged  from  channel  between  Dikes  D  and 

£,  and  from  shoal  at  Dike  F,  '88,  659. 
1888-'91.  No  operations, '89,  835;  '90,  859;  '91,  1000. 
1891-'92.  10,551  cabic  yards  material  dredged,  '92,  887. 
Pliysical  Characteristics. 
Description  of  the  stream,  '88,  657. 

Projects. 

By  Col.  J.  Newton,  1879,  for  improvement  of  South  River  by  rectification  of  the 
entrance  to  the  artificial  channel  or  canal  into  the  Raritan  River;  closing  the 
Bonth  River  below  Petit*8  J>rickyard,  increasing  by  means  of  dikes  and  dredg- 
ing the  depth  to  8  feet  at  mean  low  water  up  to  Washington,  6  feet  to  Bissetts, 
and  4  feet  to  old  bridge,  involving  the  construction  of  15,200  linear  feet  of 
dike  and  3,200  feet  of  half-dike,  and  dredging;  estimated  cost, $194,605, '80, 
522,523;  '87,773. 


SPBINO  CREEK,  N.  Y.— Examination  or. 

(Continued  from  VoL  II,  p.  503.) 

Eni^ineers. 

Chief  of  Enoinekrs. 

Report,  '88,  67, 638. 
Engineer  in  Charge. 

Lieut.  Col.  W.  McFarland,  1888.    Report,  '88,  638. 

A.88ISTANT. 

G.  W.  Kuehule.    Report,  '88,  639. 
Pliysical  Cliaracteristics. 

DeHcription  of  the  creek,  '88,  638, 639. 
Plans. 
In  view  of  the  absence  of  all  commerce  Lieut.  Col.  McFarland  does  not  oonaider 
the  creek  worthy  of  improvement  by  the  General  Government,  '88,  639. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  dixeotion  of 
Lieut.  Col.  Mcl^'arland,  '88,  638. 


STAGE  HARBOBy  HIASS.— Examination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '89,  44. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1888.    Report,  '89,  599, 
Physical  Characteristics. 
Description  of  the  locality,  '89,  599. 
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STAGE  HAKBOB9  ]XIAS8.-€ontmaed. 
Plans. 

By  Lieut.  Col.  Gillespie,  1888,  for  improvement  of  the  harbor  entrance  by  dredging, 
at  an  estimated  cost  of  $15,000,  '89,  600. 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  Col.  Gillespie,  '89,  599. 


8TA1I1FORD  HABBOB,  CONIV.— Impboybmsnt  <Nr. 

(Continued  from  Vol.  II,  p.  503.) 
Appropriations. 

im-'m $10,000 

1888 5,000,^88,  564. 

1890 5, 000, '90,  649. 

1892 15, 000, '92.  700. 

Total 35,000 

List  of  appropriations,  '88^  566. 
Contracts. 

1889.  Hartford  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard,  '89, 714. 
EnifiDeers. 
Chirf  of  Engineers. 

Reports,  '88,  52;  '89,  65;  '90r  58,332;  '91.  72,80;  '92,  77. 
Board  OP  Engineers. 
Convened  at  New  York,  November  30, 1889,  by  8.  O.  No.  78,  to  report  upon  the 
location  of  harbor  lines  in  Stamford  Harbor,  '90,  332, 682, 683.    Description  of 
harbor  lines  as  recommended  for  approval,  '90,  68i6.     (Col.  Houston,  Lieut.  Col. 
Gillespie,  aud  Capt.  Cusey.) 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.    Reports,  '88,  564;  '89,  712;  '90,  648;  '91, 795,848, 
849;  '92,  699. 

A  88 1 8TA  NT. 

H.  N.  Babcock.    Report,  '91»  850. 
Operations* 

1887-'88.  30,846  cubic  yards  material  dredged  from  the  channel,  '88,  565. 
1888-'89.  22,504  cubic  yards  material  dredged,  '89,  713. 
1889-'90.  No  operations  for  lack  of  funds,  '90,  649. 
1890-'91.  15.550  cubic  yards  of  material  dredged,  '91.  796. 
1891-'92.  7,.465  cubic  yards  of  material  dredged,  '92,  700. 
Pliysical  Characteristics. 

Description  of  the  harbor,  '88,  564. 
Plans. 
By  Col.  Houston,  1891,  for  increasing  the  channel  depth  to  7  feet  mean  low  water 
and  widening  it  to  150  feet;  also  further  dredging  in  the  harbor  basin;  esti- 
mated cost,  $95,000,  '91,  849. 
Projects. 
By  Maj.  Barlow,  1883,  for  the  formation  of  a  dredged  ehannel  5  feet  deep  at  mean 
low  water,  extending  from  the  Oliver  Street  Bridge  across  Mill  Creek  to  the 
bay;  estimated  cost,  $20,000  '84,  672:  '87,  619. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  CoL 
Houston,  '91,  849. 


STATEN  ISIiAND  AND  NEIF  JEBSEF.— Impbotsmxnt  of  CHAKinBL 

BBTWBEN. 


Appropriations. 


(See  also  Arthub  Kill.) 
(Continued  from  Vol.  II,  p.  504.) 


4-'87 $169,000 

1888 15, 000, '88,  633. 

1890 15, 000, '90,  847. 

1892 15,000,  '92,872. 

Total 214,000 

List  of  appropriations,  *88,  632;  *92,  871. 

8648 ^28 
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STATEN  ISLAND  AND  NEfT  J ERSE¥— Continued. 

Commerce. 

Value  of  commerce  pftssini;  Stake  Light,  '88,  632. 
Contracts. 

1889.  T.  H.  Benton,  for  dredginj?,  at  27  cents  per  culnc  yard,  '90,  846. 

1891.  T.  H.  Benton,  for  dredging,  at  26  cents  per  oabic  yard,  '91,  967. 
Engrineers. 

Chief  of  Engineers. 
Reports,  '88,  66;  '89,  86;  '90,  77;  '91,  98;  '92, 101. 

Engineers  in  Charge. 
Lient.  Col.  W.  McFarland,  1886-^89.    Report,  '88,  631. 
Capt.  T.  L:  Casey,  1889-'—.    Repoits,  '89.  821 ;  '90,  846;  '91,  986;  '92,  871. 
Operations. 

1887-'88.  15,000  cubic  yards  material  dredged,  '88,  632. 

1888-'89.  No  operations,  '89,  821. 

1889-'90.  44,041  cubic  yards  material  dredged,  '90,  846. 

1890-'91.  44,820  cubic  yards  material  dredged,  '91,  986. 

1891-'92.  No  operations,  '92,  872. 

Projects. 

By  Board  of  Engineers,  1880  (in  extension  of  previous  projects  of  1873  and  1875),  for 
formation  of  a  channel  between  Staten  Island  ana  New  Jersey,  east  from  Elissa- 
bethport  to  the  deep  water  of  the  Kill  Von  Kull,  400  feet  wide,  the  middle  200 
feet  to  be  13  feet  and  the  remainder  of  the  channel  12  feet  deen  at  mean  low 
water;  in  addition,  if  found  necessary,  parallel  dikes  to  be  bunt  on  opposite 
sides  of  the  channel  at  two  places ;  estimated  cost,  $185,705,  '81,  109, 692, 695 : 
'86, 790.  (CoJs.  Tower  and  Newton  and  Lieut.  Col.  Abbot. )  Estimate  increaaeu 
to  $210,000,  '87,  745. 

In  1890  the  project  was  modified  to  meet  the  increased  demands  of  commerce,  and 
now  calls  lor  a  uniform  depth  of  14  feet  over  the  entire  width  of  400  feet; 
estimate  for  completion  in  1891,  $61,000,  '91,  987. 
Surveys. 

Maps. 
'89,  822. 


STAUNTON  RIVER,  T A.— Improvement  or. 

(Continued  from  Vol.  II,  p.  505.) 

Appropriations. 

1879-^87 $12,000 

1880-'87 27,500 

1888 5, 000, '88,  836. 

1890 8,000,  '90,  1082. 

Total 52,500 

List  of  appropriations,  '88,  837;  '89, 1021. 
Engineers. 

CuiEF  OF  Engineers. 

Reports,  '88,  114;  '89,  132,133;  '90,  119,120;  '91,  153;  '92,  154. 
Engineers  in  CiiAR(iE. 
S.  T.  Abort,  U.  S.  agent,  1878-'91.    Reports,  '88,  834, 836 ;  '89,  1020, 1022 ;  '90, 1081, 

1082. 
Capt.  W.  H.  Bixby,  1891-'92.    Report,  '91,  1328. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1099. 
Operations. 
1887-88.  (P. R. to  B.N.)  250  cubic  yards  loose  and  550  cubic  yards  blasted  rock 
removed  from  the  channel;  (B.N.  to  R.  Sta.)  1,200  cubic  yards  rock  removed 
from  the  channel;  308  cubic  yards  rock  quarried,  and  182  cubic  yards  placed 
in  wing  dams,  '88,  8)15. 
1888-'89.  (P.  R.  to  B.  N.)  175  cubic  yards  rock  removed  from  the  channel,  '89,  1022. 
(B.  N.  to  R.  Sta.)  341  cubic  yards  granite  (jnarried,  and  437  linear  feet  of  riprap 
dam  built,  '89,  1021. 
1889-'90.  (P.  R.  to  B.  N.)  No  operations  for  lack  of  funds,  '90,  1082.     (B.  N.  to  R. 
Sta.)  144  cubic  yards  stone  blasted,  and  30  cubic  yards  removed  from  the 
channel;  repairs  to  dams,  '90,  1081. 
1890-*92.  No  operations  upon  either  section  of  the  river,  '91,  1329;  '92,  1100. 
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STAUNTON  RITCR,  VA.— Continned. 

Projects. 

By  S.  T.  Abert,  1879,  for  improvement  of  Stannton  Rivei  from  Brook  Neal  to  Ran- 
dolph Station,  a  distance  of  32  miles,  by  rock  remoyal  and  spur  dike  and  dam 
constractioD,  so  as  to  give  a  low-water  channel  of  2  feet  idepth  and  35  feet 
width:  estimated  cost, $68,708, '80,  783,786;  '87,950. 

By  S.  T.  Aoert,  1882,  for  improvement  of  Staunton  River  from  Brook  Neal  to  the 
month  of  Pig  River,  a  distance  of  52  miles,  by  construction  of  spur  dikes  and 
rock  excavntion,  cbielly  to  reduce  the  slope  of  the  river  for  battean  naviga- 
tion; estimated  cost,  $40,087,^82,  1048,1052;  '87,  952. 

Reduced  t4>  $34,000  in  1889,  '89,  1023. 

The  two  works  were  consolidated  in  1890,  and  $50,200  was  estimated  as  required 
for  completion  of  projects  for  improvement  of  the  upper  and  lower  river,  '91, 
1328;  '92,  1103. 

In  1892,  after  a  total  expenditure  opon  both  sections  of  the  river  of  $44,700,  it  was 
recommended  that  further  work  be  discontinued,  '92,  1103. 


STEEIiS  BATOUy  IIEISS.— Imfboybment  of. 

(Continued  from  Vol.  II,  p.  506.) 
Ai»l»roiHrf»tion9. 

18«4-'87 $5,000 

1888 2,500,  '88,  1365. 

1890 2,500,  '90,  1901. 

1892 2, 500, '92,  1653. 

Total 12,600 

Engrtneers. 

Chief  op  Engineers. 

Reports,  'SS,  182;  *89,  214;  '90,  193;  '91,  244;  '92,  237. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1887-'—.    Reports,  '88,  1864;  *89,  1615;  '90,  1900;  '91,  2005; 
'92,1651. 
Operations. 
1887-'88.  No  operations,  '88,  1364. 
1888-'89.  Ill  snags  removed  from  the  channel,  and  480  trees  and  44,960  yards  brush 

cleared  from  the  banks,  '89,  1616. 
1889-'90.  7  snags  removed  from  the  channel,  and  142  trees  oleared  from  the  banks, 

•90,  1900. 
1890-'91.  87  snags,  42  logjams,  and  38  leaning  trees  cleared  and  removed,  '91,  2006. 
1891-92.  28  snags,  157  logs,  1,599  trees,  and  11,800  square  yards  of  brush  removed 
from  the  river  and  banks,  '92,  1652. 
Projects. 
By  Maj.  Miller,  1883,  for  improvement  of  the  bayou  from  its  mouth  to  Swan  Lake 
by  removal  of  obstructions  at  low  water,  giving  a  seven-months'  navigable 
channel;  estimated  cost,  $14,960, '84,  1362. 


STBILAqUAMISlI  RITER.— (See  Skagit  Riybr,  Wash.) 


STIIX  POND  HARBOR,  SIR.— Examination  ov. 
Engrineers. 

ClUEF  OF  EnGINERRS. 

Report,  '89,  112. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  S.  agents  1888.    Report^  'B%  908. 

A.SSI  8TANT 

A.  Stierle.    Report,  '89,  907. 
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STILL  POi^B  IIAKBOR9  MD.— Oontinaed. 


Physical  Characteristics. 

Description  of  the  locality,  '89,  907. 
Plans, 
In  1888  Mr.  Smith  did  not  consider  the  locality  worthy  of  improT6ment/89p  907. 

Surveys. 

Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
W.  F.  Smith,  '89,  906. 


STONINGTOIM  HARBOR,  COHTIV.— Improybmsnt  or. 

(Continued  from  Vol.  II,  p.  507.) 

A  ppropriations. 

1827-^87 $294,453.83 

1888 8, 000. 00, '88,  512. 

1890 12, 500. 00, '90,  582. 

1892 12, 500. 00, '92,  637. 

Total 327,453.83 

Contracts. 

1889.  C.  F.  Stoll,  for  furnishing  and  placing  riprap  granite,  at  $11.07  per  ton,  '89, 
640. 
Engriueers. 
Cbibf  of  Engineers. 

Reports,  '88,  43;  '89.  54;  '90,  49;  '91,  60;  '92,  65. 
Engineers  in  Charge. 
Maj.  W.  R.  Liveimore,  1887-'92.    Reports,  '88,  511 ;  '89.  637;  '90,  581,  '91,  729. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  635. 
Operations. 
1887-'88.  3,550  tons  of  riprap  stone  placed  in  the  breakwater,  '88,  512. 
1888-'89.  3,664  tons  riprap  sianite  placed  in  the  breakwater,  '89.  638. 
1889-'90.  1,925  tons  stone  placed  in  the  eastern  breakwater,  '90,  681. 
1890-^91.  10,701  tons  of  stone  placed  in  th«  eastern  breakwater,  '91,  729. 
1891 -'92.  447  tons  of  stone  placed  in  the  eastern  breakwater,  '92,  636. 
Physical  Characteristics. 

Description  of  the  locality,  '90,  581. 
Projects. 
The  earliest  project,  1827,  provided  for  the  construction  of  a  short  breakwater  at 
the  lower  end  of  the  city  wharves;  this  was  completed  in  1831  at  a  cost  of 
$34,766.65, '72,  920;  '79,  327;  '87,  41. 
The  project  of  1871  proposed  dredging  a  channel  12  feet  deep  between  the  break- 
water and  the  steamboat  wharf,  at  an  estimated  cost  of  $51,368,  '72,  919;  '73, 
980. 
By  the  Board  of  Engineers,  1875,  for  a  breakwater  of  granite  riprap  to  extend  south- 
east from  the  viciuity  of  Wampasset  Point,  a  distance  of  about  2,000  feet; 
estimated  coat,  $231,000, '75,  ii,  244,246.    Breakwater  completed  in  1881,  at  a 
cost  of  $103,190,  '81,  579;  '87,  562. 
By  Maj.  Barlow,  1880,  for  an  east  breakwater  between  the  Middle  Ground  and 
Bartletts  Reef,  2,000  feet  in  length,  to  be  built  of  stone  and  granite  riprap ; 
estimated  cost,  $100,000,  '81,  585.    Approved  by  Board  of  Engineers,  1880,  '81, 
586. 
Necessity  for  increasing  length  of  breakwater  to  2,600  feet,  making  the  estimated 
cost  $130,000,  '82,  598.    Amount  estimated  for  completion  in  IB88,  $25,000,  '88, 
512. 


STONT  CREEK  BITER,  COHTIV.— Examination  ov. 

En§rineers« 

Chief  of  Engineers. 

Report,  '91,  79. 
Engineer  in  Charge. 

Col.  D.  C,  Houston,  1890.    Report,  '91,  83L 
Physical  Characteristics. 
Description  of  the  locality,  '91,  832. 
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8TONF  CREEK  RIVER,  €01irN.--Coii tinned. 

Plans. 

In  1890  Col.  HooBton  did  not  consider  the  locality  worthy  of  improvement^  '91|  838. 
Sarvejrs. 
£xainiiintion  ordered  hy  act  of  September  19|  1890.    Made,  1890,  under  direction 
of  Col.  Hooaton,  '91,  831. 


STUROEON    BAT    CAIITAIi,   ITIS.—CoNSTRUcrnoN  or  harbor  of 

KEFUOlt  AT. 

(Continued  from  Vol.  II,  p.  508.) 

Appropriatfons. 

1873-'87 $167,000 

1890 3,000/90,2337. 

^ {       8lg 

Total 256,833 

EDffineers. 

Chief  of  Engineers. 

Reports, '88,  238;  '89,  277;  '90,  250;  '91,  321;  '92,  306. 
Engineers  in  Charge. 
Maj .  C.  £.  L.  B.  Davis,  1886-'92.    Reports,  '88, 1844 ;  '89, 2061 ;  '90, 2336 ;  '91, 2636. 
M%j.  J.  F.  Gregory,  1892-'—.    Report,  '92,  2182. 
Operations. 
1887-'89.  No  operations,  '88,  1845 :  '89,  2052. 
1889-'90.  7,478  cubic  yards  material  dredged;  200  linear  feet  of  north  pier  and  175 

linear  feet  of  south  pier  rebuilt  by  hired  labor,  '90,  2337. 
1890-'91.  No  operations,  '91,  2537. 

1891-^92.  13,640  cubic  yards  of  material  dredged  by  hired  labor;  repairs  to  bulk- 
heads and  sheet  piling  of  north  and  south  piers,  '92,  2183. 
Projects. 
By  Maj.  Houston,  1871-^4,  for  two  piers  to  protect  entrance  to  the  canal  at  Lake 
Michigan,  each  pier  beginning  at  a  point  on  the  shore  line  425  feet  from  the 
axis  of  the  canal,  extending  into  the  lake  and  narrowing  to  235  feet  at  the 
outer  ends,  each  about  1,200  feet  long  and  extending  to  the  18-foot  curve;  also 
the  dredging  of  the  outer  basin  to  a  depth  of  13  feet;  estimated  cost,  $180,000, 
'72,171;  '74,  i,  141. 
In  1879-'80  Maj.  Robert  proposed  the  construction  of  1,392  linear  feet  of  sheet-pile 
revetment  to  render  the  existing  pile  piers  sand-tight;  the  widening  of  the 
harbor  entrance  to  325  feet  by  the  construction  of  150  linear  feet  detached 
pier  on  each  side,  with  fender  piling  to  connect  the  ends  of  the  detached  piers 
with  ends  (if  the  previous  pier  extension;  also  the  formation  of  a  dredged 
channel  16  feet  deep,  extending  from  the  harbor  entrance  to  the  mouth  of  the 
canal,  '80,  1907, 1908;  '83,  279. 
Surveys. 
Survey  made,  1890,  under  direction  of  Mi^.  Davis,  '90,  2337. 


SUCARHrOOCHEE  RIYERf  ALA.—Examikation  of. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '91,  221. 
Engineer  in  Charge. 
Maj.  A.  N.  DamreU,  1890.    Report,  '91, 1801. 
Plans. 
In  1890  Maj.  DamreU  reported  that  an  improvement  by  removal  of  snags  and 
similar  obstructionH  would  cost  $35,000,  but  did  not  recommend  its  commence- 
ment until  the  completion  of  more  important  improvements,  '91,  1802. 
Col.  Comstock,  division  engineer,  did  not  consider  the  locality  worthy  of  im- 
provement, '91,  1803. 
Snrrej^s. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direotion 
of  M^j.  DamreU,  '91, 1801. 
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SITLLlYAUrS  ISliAND.— (See  Chablbstox  Harbos;  8.  C.) 


SULLITAN  FAL.LS,  HANCOCK  COVBTTF,  Mi:.— Examination  of. 

Engrineers. 

Chikf  of  Knginkers. 

Report,  '91,  33. 
Enginerk  in  Charge. 
Lieut.  Co].  J.  A.  Snitb,  1890.    Report,  '91,  619. 
Physical  CharacterisUcs. 

Description  of  the  locality,  '91,  619. 
Plans. 
By  Lieut.  Col.  Smith,  1890,  for  removal  of  rock  ledges  near  the  SnlliTan  shore  or 
FaUs  Poiut,  so  as  to  produce  a  clear  channel  iS)  feet  wide  and  10  feet  deep  at 
mean  low  water;  estimated  cost,  $85,000,  '91,  33. 


SlJ]!IPAl¥A]yUS  inriiET,  N.  T.— ImpkoVement  OiP. 

(Continued  from  Vol.  II,  p.  510.) 
Api^ropriafions. 

1881-'82 $7,000 

List  of  appropriations,  '88,  631. 
Engineers. 

CtUKF  OF  EnGINBBRB. 

Reports,  *88,  66;  '89,  85;  '90,  75;  '91,  94;  '92,  98. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  188&-'89.    Report,  '88,  629. 
Capt.  T.  L.  Casey,  1889-'—.    Reports,  '89,  817;  '90,  841;  '91,  978;  '92,  863. 
Operations. 

1889-'92.  No  operations,  '88.  629;  '89,  817;  '90,  841;  '91,  978;  '92,  864. 
Physical  Characteristics. 

Description  of  the  inlet,  '88,  629. 
Plans. 
Lieut.  Col.  McFarland  reports,  in  1888,  that  the  limited  commerce  of  the  inlet  does 
not  warrant  the  formation  of  more  than  a  5-foot  channel,  '88,  630. 
Projects. 
By  Col.  J.  Newton,  1880,  for  improvement  of  the  inlet  by  excavation  of  a  5-foot 
mean  low-water  channel  from  head  of  tide  water  to  the  bay;  width  of- chan- 
nel in  inlet,  100  feet,  and  at  the  mouth,  150  feet;  estimated  cost,  $23,115,  '81, 655 ; 
'92,  861. 


SUPERIOR  BAT  ABTD  SAINT  1.0IJIS  BAY,  WI8.r-lMPB0TSMENT  of. 

(Continued  from  YoL  II,  p.  510.) 

Appropriations. 

1873-^87 $491,050 

1888...-. 50, 000, '88,  1811. 

1890 65, 000, '90,  2294. 

1892 70, 000, '92,  2136. 

Total 676,050 

List  of  appropriations,  '88,  1810. 
Contracts. 

1888.  C.  S.  Barker,  for  dredging,  at  14^  cents  per  cubic  yard,  '89, 2013, 
1891.  C.  S.  Barker,  for  dredgiug,  at  14  cents  per  cubic  yard,  '91,  2498. 
Bnfrineers. 
Chief  of  Engineers. 

Reports,  '88,  230;  '89,  270;  '90,  243;  ^91,  312;  '92,  298. 
Engineers  in  Charge. 

Maj.  J.  B.  Qninn,  1886-'91.    Reports,  '88,  1809;  '89,  2010;  '90,  2291. 

Capt.  W.  L.  Fisk,  1891-^—.    Reports,  '91,  2495 ;  '92,  2132. 
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SUPERIOR  BAY  AMD  SAINT  I.OIJIS  BAT,  ITIS.-Contmued. 

Operations* 

1887-88.  32,473  cubic  yards  material  dredged  firom  channels  and  dock  area^  '88, 
1810. 

1888>-'89.  75,700  cnbic  yards  material  dredged,  '89,  2011. 

1889-'90.  84,286  cubic  yards  material  dredged,  '90,  2292. 

1890-'91.  110,375  cubic  yards  of  material  dredged,  '91,  2496. 

1891-'92.  165,875  cubic  yards  of  material  dredged,  '92,  2134. 
Physical  Characteristics. 

Description  of  the  locality, '88,  1809;  '89,  2010. 
Projects. 

By  the  Board  of  Engineers,  1881,  for  enlargement  of  harbor  area  and  channel 
facilities  by  deepening  to  16  feet  the  channel  in  entry  between  the  piers,  and 
from  thence  parallel  to  shore  of  Superior  Bay,  past  the  mouth  of  Nemadji 
River  to  Quebec  Wharf,  thence  along  west  side  or  bay  to  an  intersection  with 
the  channel  of  the  Saint  Louis  River  opposite  Connors  Pointy  also  the  deepen- 
ing of  Nemadji  River  for  about  half  a  mile;  estimated  cost  of  dredging, 
$287,080;  the  preservation  of  existing  piers  by  repair,  at  an  estimated  cost  of 
$25,000;  estimated  cost  of  entire  project,  $312,080,  '81,  270,  2024,2028;  '82, 
2103.    (Maj.  Houston  and  Capts.  Mackenzie  and  Allen.) 

In  1884  Congress  provided  for  deepening  to  16  feet  the  channel  of  the  Saint  Louis 
River  within  Superior  Bay,  thereby  adding  $33,000  to  the  original  estimate  for 
existing  project,  '85,  294, 1962;  '86, 1633;  '87,  1948. 

In  1888  the  estimated  cost  of  $345,080  was  increased  by  $114,156,  for  completion  of 
the  channel  along  the  Wisconsin  dock  line  in  Saint  Louis  Bay,  making  the 
total  required  for  completion  of  the  extended  project,  in  1888,  $341,736,  '88, 
1810, 1811. 
8arveys. 

Maps. 
'90,  2292. 


SUSqUEHiiNNA    RITER,   HID.,  above   and  helow  Havre-  de 

Grace. — Improvement  op. 

(Continued  from  Vol.  11^  p.  513.) 

▲ppropriatioos. 

1852-'87 $148,390 

1888 10,000,  '88,  747. 

1890 4, 000, '90,  935. 

1892 4, 000, '92,  96a 

Total 166,390 

List  of  appropriations,  '88,  746. 
Commerce* 

Estimated  value  of,  on  the  river,  '88,  746. 
Contracts. 

1889.  Baltimore  Dredging  Company,  for  dredging,  at  16  cents  per  cubio  yacd,  '89, 898. 
Engineers. 
Chief  of  Engineers. 

Reports,  '88,  91;  '89, 108;  '90.  98;  '91,  124, 132;  '92,  124, 131. 
Enginekr  in  Charge. 
W.  F.  Smith,  U.  8.  agent,  1885-^—.   Reports,  '88, 746;  '89, 896;  '90, 934:  '91, 1181: 
'92,966,994,996. 

A  a  ST  SX  ANT 

A.Stierle.    Report, '92,  995. 
Operations* 

1887-'89.  No  operations  for  lack  of  fands,  '88,  746;  '89,  896. 

1889-'90.  47,978  cubic  yards  material  dredged,  '90,  935. 

1890-'92.  No  operations,  '91, 1182;  '92,  966. 
Physical  Characteristics. 

Description  of  the  river  aboye  Havre  de  Grace,  '92,  995. 
Plans. 

By  W.  F.  Smith,  1891,  for  improvement  above  Havre  de  Grace  by  deepening  the 
shoal  between  the  Pennsylvania,  Wilmington  and  Baltimore  Railroad  Bndge, 
BO  as  to  enlarge  the  cross  section  of  the  river  at  that  point,  and  constructing  8 
piers  at  the  Hog  Back  above  Port  Deposit  to  break  up  ice:  estimated  cost, 
$425,109, '92,  998. 
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SUS<llJ£HAN]VA  BITER,  IVD..  above  and  below  Havre  de 

Orace— Continued. 

Projects. 

The  orifi^inal  project  of  1853  proposed  the  formation  of  a  dredged  channel  100  feet 
wide  and  10  feet  deep  at  mean  low  water  between  Havre  de  Grace  and  the 
mouth  of  the  river;  estimated  cost,  $37,000,  '80,  616. 

In  1886,  it  having  been  found  that  the  above-described  dredged  channel  had  largely 
refilled,  Maj.  Craigbill  proposed  the  use  of  a  temporary  floating  deflector  to 
train  the  current  toward  the  line  of  the  main  channel,  '67, 42, 419, 427 :  '80, 617. 

In  1871  the  floating  deflector  was  replaced  by  a  pile  dike,  '71,  590, 591;  '80,  618. 

In  1880  Maj.  Craighill  proposed  the  tbrmatiou  of  a  channel  with  a  mean  low-water 
deptii  of  12  feet  between  Havre  de  Grace  and  Spesntie  Island ;  also  dredging 
at  Battery  Light,  and  removal  of  cribs  above  Havre  de  Grace,  '80,  621. 

Since  1882  the  dredged  channel  has  been  maintained  by  systematic  dredging  to  a 
depth  of  about  12  feet  below  Havre  de  Grace  and  8  feet  through  the  shoal  near 
Watsons  Island ;  an  ultimate  depth  of  15  feet  is  proposed  below  the  bridge, 
•87,  92. 
Surveys. 

Survey  of  the  river  above  Havre  de  Grace  ordered  bv  act  of  September  19, 1890. 
Made;  1891,  under  direction  of  W.  F.  Smith.  '92,  966. 


8US<|ITEHAIIIIVA  B1T£B,  PA*— Examination  or  West  Branch  or. 

Enirineers* 

Chief  of  Enginisbrs. 

Report,  '91, 118. 
Engineer  in  Chargb. 
Maj.  C.  W.  Raymond,  1890.    Report,  '91, 1102. 
Physical  Ctoaracteristics* 
Description  of  the  West  Branch,  '91,  1103. 
Navigation  of  the  river,  '91, 1104. 
Floods,  '91, 1105, 1107, 1109. 
Plans. 
In  1890  Maj.  Raymond  did  not  consider  that  the  local  nature  of  tiie  interests 
involved  warranted  an  expenditure  such  as  would  be  requisite  for  the  improve- 
ment desired,  '91, 1113. 
Snrvejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direotion 
of  Mi^.  Raymond,  '91,  1102. 


SUIVANEE  RIVER,  FliA*— Improvement  or. 

(Continued  Arom  Yol.  II,  p.  514.) 

A  ppropriations. 

1839-'87 $88,000 

1888 15, 000, '88, 1121. 

1890 3,000,  '90.  1613. 

1892 3, 000, '92,  1396. 

Total 59,000 

List  of  appropriations,  '89, 1349. 
Commerce. 

Improvement  of  the  river  essential  to  the  deyelopment  of  commerce,  '88^  1121. 
Engineers. 
CuiEF  OF  Engineers. 

Reports, '88,  150;  '89,  173;  '90,  155;  '91, 194;  '92,  191. 
Engineers  in  Chargk. 
Capt.  W.  M.  Black,  1886-'92.    Reports,  '88, 1118 ;  '89, 1349 ;  »90, 1611 ;  '91, 1663. 
Maj.  J.  C.  Mallery,  1892-'—.    Report,  '92, 1393. 
Obstructions. 

Obstruction  of  the  river  by  sawmill  refuse,  '88,  1121. 
Operations* 
1887-88.  1,515  cubio  yards  rock  blasted  and  removed  from  the  ohanne!,  '88, 1119, 
1120. 
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SUtlFANi:!:  RITER,  FliA.—Continned. 

Operation  A — Continued. 
1888-'89.  283  cnbic  yards  material  dredsred;  265  cubic  yardn  rock  blasted  and  74 

cnbic  yards  removed  from  the  channel :  76  trees  cut  and  trimmed  on  the  banks, 

'89,  1351. 
1889-90.  135  trees  and  1,900  cubic  yards  brush  cut  from  the  banks ;  19  snap^s  and 

lo^B,  611  cubic  yards  rock,  and  150  cubic  yards  sand  removed  from  the  channel, 

and  331  cubic  yards  rock  blasted,  '90,  1613. 
1890-^91 .  Logs,  snags,  and  526  cnbic  yards  of  rock  removed;  repairs  to  snag  boat, 

'91,  1665. 
1891-'92.  261  cubic  yards  of  rock  blasted  and  561  cubic  yardB  removed;  607  cnbio 

yards  of  material  dredged,  '92,  1395. 
Physical  Cliaracteristics. 

Description  of  the  river,  '90,  1611. 
Projects* 
By  Muj.Damrell,  1879,  for  improvement  of  the  Snwanee  River  from  its  mouth  to 

Rolands  Bluff,  a  distance  of  74  miles,  by  the  formation  of  a  5- foot  .channel  150 

feet  wide;  thence  to  Ellaville,  a  distance  of  50  miles,  a  channel  4  feet  deep  and 

60  feet  wide,  to  be  established  by  snag  and  rock  removal,  dam  construction, 

and  dredging;  estimated  cost,  $55,158, '79,  857,862,863;  '86, 1143;  '92, 1394. 


SlJrAlirTOBr  harbor,  VT.— improvement  of. 

(Continued  from  Vol.  II,  p.  515.) 

Appropriations* 

1873-'82 $70,500 

Eiigrineers. 

Chief  of  Engineers. 

Reports,  '88,  287 ;  '89,  343. 
Engineer  in  Charge. 
Mi^ .  M.  B.  Adams,  1885-^—.    Reports,  '88, 2094 ;  '89,  2455. 
Operations. 

1887-'89.  No  operations,  '88^  2095;  '89,  2455. 
Plans. 
In  1888  Msg.  Adams  recommended  that  no  further  appropriations  be  made  until 
the  development  of  the  shipping  Interests  indicate  in  what  direction  improvo- 
ment  is  desired,  '88,  2095. 
In  1889,  after  examination,  Maj.  Adams  reported  the  locality  as  at  present  un- 
worthy of  further  improvement,  '89,  2458. 

Projects* 

By  Lieut.  Col.  Newton,  1873,  for  the  construction  of  a  breakwater  of  crib  work  filled 
with  stone,  for  the  protection  of  the  docks  and  wharves  at  S  wanton ;  estimated 
cost,  $272,600,  '73,  3^,  398 ',  '74,  i,  275.  Reduced  to  $240,000,  '79,  397 ;  '82,  710. 
Surveys. 

Examination  ordered  by  act  of  August  11,  1888.  Made,  1888^  under  direotlon  of 
Mi^.  Adams,  '88,  2095. 


SWIFT  CREEK,  IV.  C.—E^amination  or. 

Enirineers. 

Chief  of  Enoinkers. 

Report,  '89, 148. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1888.    Report,  '89, 1116. 
Physical  Characteristics. 

Description  of  tlie  locality,  '89, 1117. 
Plans. 

In  1889  Capt.  Bixby  di^  not  consider  the  creek  wortliy  of  improyement,  '89, 1116. 
Snrvejrs. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of 
Capt.  Bixby,  '89, 1116. 
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« 

SIV^IIVOJKIISII  SliOIfOH,  UTASH:,— SUKVBT  FOR  SHIP  CHANNEL  THBOUGH. 

Appropriations. 

im ; $25,000 

Enn^ineers. 

Chief  of  Enginkers. 

Reports,  '91,  411 ;  '92,  384. 
Engineer  in  Charge. 

Capt.  T.  W.  Symons,  1890.    Report,  '92,  •2752, 2758. 
Assistant. 
J.  R.  Savage.    Report,  '92,  2759. 
Piiysical  Characteristics* 

Description  of  the  locality,  '92,  2756. 
Finns. 
By  Capt.  Symons,  1891,  for  excavation  of  a  cbaDnel  100  feet  wide  and  4  feet  deep 
in  Swinomish  Slouffh  and  across  the  flats  at  its  northern  and  sonthem  entrances 
to  a  snfiirient  depth  of  watfr  in  Padilla  Bay  and  Ska^^it  Bay,  foruiing  a  basin 
near  Goat  Island  by  widening  the  channel  to  200  feet  for  a  length  of  750  feet, 
and  construction  of  dikes  where  necessary  for  the  protection  of  the  oat;  esti- 
mated cost,  $122,000,  '92,  2756. 
Sorveys. 
Ordered  by  act  of  September  19, 1890.   Made,  1891,  under  direction  of  Capt.  Symona, 
'92.  2753. 


TAIiLAHATCHEE  RIVBBt  illlSS.— Improvkmx2sit  or. 

(Continued  from  Vol.  11,  p.  516.) 

Appropriations. 

1879-'87 $27,500    . 

1888 5,000, '88.  1364. 

1890 5,000,  '90.1899. 

1892 5, 000, '92. 1650. 

Total 42,500 

List  of  appropriations,  '88,  1368. 
Eniirineers. 

Chief  of  Engineers. 

Reports, '88,  182;  '89,  213;  '90.  192;  '91,  244;  '92,  236. 
Engineer  in  Charge. 
Capt.  J.  H.  WiUard,  1887-^—.    Reports,  '88. 1363;  '89, 1613;  '90, 1897;  '91, 2003: 
'92,  1648. 
Operations. 
1887-'88.  No  operations  for  lack  of  fnnds,  '88. 1363. 
1888-^89.  265  snags  and  logs  removed  from  the  channel,  '89.  1614. 
1889-'90.  424  snags  and  logs  and  3  wrecks  removed  from  the  channel,  and  12,920 

trees  and  435  square  yards  brush  cleared  from  the  banks,  '90,  1899. 
1890-91.  302  snags  and  53  logs  removed  irom  the  channel,  and  417  shore  snags, 

2,902  trees,  and  95  square  yards  of  brnsh  cleared  from  the  banks,  '91.  2004. 
1891-92.  398  snags  and  2  wrecks  removed  from  the  channel,  '92,  1650. 
Projects. 
By  Miy .  Benyaurd,  1879,  for  improvement  of  the  low- water  navigation  of  the  river 
from  its  Junction  with  the  Cold  Water  River  to  the  mouth,  a  distance  of  165 
miles,  by  removal  of  snags,  trees,  and  the  wreck  of  a  steamer;  estimated  cost, 
$40,000,  '79,  116,971,985;  '87,  200,1774.    Improvement  not  considered  perma- 
nent,  '88, 1368. 


TALIiAPOOSA  RITEB,  AliA.— Improvement  or. 

(Continued  from  Vol.  II,  p.  517.) 

Appropriations* 

1882-'87 $32,500 

1888 7, 500, '88,  1185. 

1890 4,000, '90,  1651. 

Total 44,000. 

List  of  appropriations,  '88,  1184. 
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TAIiLAPOOSA  RIVER,  ALA.~Coiitinaed. 

Engrineers* 

Chijcf  of  Enginksrs. 

Report8/88, 156;  '89,  182;  '90, 165;  '9Z,  206;  '92,  201. 
Engines RB  in  Chakob. 

Capt.  B.  L.  Hoxie,  ]885-'80.    Report,  '88.  1184. 

Capt.  P.  M.  Price,  1889^—.    Reports,  '89, 1^96;  '90,  1649;  '91,  1741;  '92^  1422. 

C.B.  Percy.    Reports, '89,  1398;  '90,  1650;  '92,  1423. 
Operationn* 

1887-'88.  2,510  logs  and  snags  and  41  cubic  vards  marl  removed  from  the  channel, 

an4  214  overnanging  trees  cut  from  the  banks,  '88,  1185. 
1888-'*89.  2,124  lo^s  and  snags  removed  from  the  channel,  and  4,293  overhanging 

trees  from  the  banka^  '89, 1398. 
1889-'90.  1,184  lo^s  and  snags  and  1  sunken  ferryboat  removed  from  the  channel, 

564  overhanging  trees  cut  from  the  bdnks,  '90,  1650. 
1890-'91.  No  operations,  '91,  1742. 
1891-92.  185  snags  removed  from  the  channel,  and  57  trees  cleared  from  the  banks, 

'92,  1423. 
Physical  Characteristics. 

Character  of  the  river  bottom  and  banks,  '89,  1397;  '90,  1694. 
Projects. 
By  Maj.  Damrell,  1881,  for  improvement  of  the  Tallapoosa  River  from  the  foot  of 

Tallossee  Reefs  to  its  mouth,  a  distance  of  48  miles,  giving  a  3-foot  channel 

with  a  60-foot  width  in  soft  rock  cuts,  and  200  feet  in  open  river,  by  removal 

of  snags,  logs,  and  similar  obstructions,  bank  protection,  dike  and  wine-dam 

construction,  and  gravel  and  soft  rock  excavation;  estimated  cost,  $40,125, 

'81.  1230; 
'87,  1285.    Up  to  1890  $44,000  was  expended  upon  this  improvement  over  the  orig^ 

inal  estimate,  being  due  to  insnmcient  appropriations,  ^90,  1649. 


TAIUPA  BAT)  FLA.— IMPROYBMENT  or. 

(Continued  from  YoL  II,  p.  517.) 

Appropriations. 

1880-'87 $70,000 

1888 25, 000, '88,  1114. 

1890 25,000,  '90,  1605. 

1892 10, 000, '92, 1388. 

Total 130,000 

List  of  appropriations,  '89,  1343. 
Contracts. 

1888.  D.  G.  Ambler,  for  dredging,  at  29  cents  per  cubic  yard,  *89, 1344. 
1891.  Alabama  Dredging  and  Jetty  Company,  for  dredging,  at  25  cents  per  onbie 
yard,  '91, 1657. 
Engineers. 
Chief  of  Knoinrerb. 

Reports,  '88,  148;  '89,  171;  '90, 153;  '91, 192;  '92, 189. 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.    Reports,  '88, 1112 ;  '89, 1342 ;  '90, 1604 ;  '91, 1655. 
Maj .  J.  C.  MaUery,  1892-'—.    Report,  '92,  1386. 
Operations. 
1887-'88.  473  cubic  yards  rock  removed,  and  7,250  oubio  yards  material  dredged 

from  the  channel,  '88,  1113. 
1888-'89.  No  operations,  '89, 1344. 

1889-'90.  14,688  cubic  yards  material  dredged,  '90, 1605. 
1890-'91.  48,771  cubic  yards  material  dredged,  '91,  1656. 
1891-'92.  52,664  cubic  yards  material  dredged,  '92,  1388. 
Physical  Characteristics. 

Description  of  the  bay,  '88, 1112;  '89,  1342. 
Projects. 
By  Lieut.  Col.  Damrell,  1879,  for  improvement  of  Tampa  Bay  by  deepening  the 
present  channel  from  Ballast  Point  to  Tampa,  a  distance  of  5|  miles,  by  dredging 
and  rock  removal  to  9  feet,  with  200  feet  width  in  the  river  and  150  feet  in  tbe 
bay;  CHtimated  cost,  $97,000, '79,  871;  '80,  1077.  Increased  in  1886  and  1887 
to  $133,000, '86,  1189;  '87,  1245. 
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TAlflPA  BA¥,  FliA.-Continned. 

Projects — Con  tinned. 
This  project  wan  modified  in  1888  by  Gapt.  Black,  to  provide  for  the  formation  and 
maintenance  of  a  channel  8  feet  deep  in  Uillsborough  Bay  and  Hillaborongli 
River  to  the  city  of  Tampa,  and  the  formation  of  a  channel  200  feet  wide  and 
20  feet  deep  at  mean  low  water  from  the  onter  bar  to  Port  Tampa:  estimated 
cost,  $60,000/90, 1606;  '92, 1387. 

Surveys. 

'88, 1112. 


TAMPA  BAT  AND  OliD  TAMPA  BAT,  PI«A.-ExAjaNATiOH  of 

CHAMinCL  BBTWEKN. 

Enfrlneers« 

Chief  of  Enoinbkrs. 

Report,  '89,  175. 
Engineer  in  Chargb. 
Gapt.  W.  M.  Black,  1888.    Report,  '89, 1368. 
Physical  Characteristics. 

Description  of  the  locality,  *89, 1368. 
Plans* 
By  Capt.  Black,  1889,  for  improvement  of  the  waterway  oonnecting  Tampa  and 
Old  Tampa  bays  by  excavation  of  a  channel  200  feet  wide  and  20  feet  aeep  at 
mean  low  water  acroM  the  bars,  '89, 1369. 
Surveys. 
Exammation  ordered  by  act  of  Augost  11,  1888.    Madei  1889,  under  direotlon  of 
Capt.  W.  M.  Black,  '89, 1369. 


TANGIER  HARBOR,  TA*— Examikatioh  OF, 

Engrineers. 

Chief  of  Engineers. 
Report,  '91,  131, 1207. 
Enginkkk  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1891.    Report,  '91, 1207. 
Assistant. 
A.  Stierle.    Report,  '91,  1208. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1208. 
Plans. 

In  1891  Mr.  Smith  did  not  consider  the  locality  worthy  of  Improvement,  '91, 1208. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made.  189L  onder  direotion 
of  W.  F.  Smith,  '91, 1207. 


TANGIPAHOA  BITEB,  I«A.— Impboyxment  or. 

(Continned  from  Vol.  II,  p.  518.) 
Appropriations. 

1872-'84 $11,600 

Enifineers. 

Chief  of  Engineers. 

Report,  '89,  202. 
Engineer  in  Charge. 
Capt.  W.  L.  Fisk,  1888-'—.    Reports,  '88,  1245 ;  '89, 1527. 
Operations. 

1887-'89.  No  operations  for  lack  of  funds,  '88,  1246;  '89,  1529. 
Pbysicfil  Ciiaracteristics. 
Description  of  the  river,  '89, 1527. 
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TABTOIPAHOA  BITER,  JLA.-Continiied. 

Plans. 

In  1888  Capt.  Fisk  reported  the  improTement  as  parely  local  in  its  benefits,  '88, 1245. 
By  Capt.  Fisk,  1889,  for  improTement  of  the  rirer  by  removal  of  snags  and  similar 

obstraotions,  giving  ft  permanent  low- water  depth  of  3  feet,  at  an  estimated 

cost  of  $5,000;  '89,  1527. 
Projects. 
The  appropriation  of  $2,500  of  1872  was  applied  to  the  removal  of  snags  and  other 

obstructioDB,  '73,  64,  6S1. 
By  Mi^.  Howell^  1879,  for  improvement  of  the  Tangipahoa  River  Arom  its  Junction 

with  the  Amite  to  its  month,  a  distance  of  53  miles,  by  removal  of  soags,  logs, 

trees,  and  similar  obstractions;  estimated  cost,  $10,700,  '79, 946,949:  '86, 1241 : 

'88,  1245. 
Surveys. 
Ordered  by  act  of  Aagnst  11, 1888.    Made,  1889,  under  direction  of  Capt  Fisk,  '89l 

1527. 


TAB  RIVER  from  Tarboro  to  Rocky  Moanty  N.  €•— Ezabona- 

TION  OF. 

(Continued  firom  Yol.  n,  p.  519.) 

Commeree. 

Redaction  in  freight  charges  due  to  improvement^  '89, 1131. 

Enirtneers. 

Chikf  of  Enoinexrs. 

Beport,  '89,  148. 
Enoinber  in  Chakox. 
Capt.  W.  H.  Bixby,  1888.    Roport,  '89, 1130L 
Physical  Characteristics. 

Description  of  the  locality,  '89,  1130. 
Plans. 
By  Capt.  Bixby,  1889,  for  removal  of  snags,  logs,  and  similar  obstructions  from 
Tarboro  up  to  Rooky  Mount  Little  FaDs;   estimated  cost,  $16,200,  '89. 1131. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Bixby,  '89, 1130. 


TARRTTOlVIf,  If .  T«— Bxamination  of  Hudsoit  Rtvkb  at. 

Enipineers. 

Chief  of  ENOiNEEsa.  , 

Report,  '89,  83. 
Enginebr  in  Charob. 
Lieut.  Col.  G.  L.  GiUespie,  1888.    Report,  '89,  800. 
Plans.. 
In  1888  Lieut.  Col.  Gillespie  did  not  consider  the  existiuff  commercial  requirements 
such  as  to  warrant  any  improvement  of  the  harbor, '89, 800. 
Sarrejrs. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  CoL  Gillespie,  '89,  800. 


• 


TAUJfTON  RITER,  MASS.— Impboybmbnt  ov. 

(Continued  from  Vol.  II,  p.  519.) 
Appropriations. 

1870-^84 $157,000 

1890 7,000, '90.  564. 

1892 7, 000, '92,  615. 

Total 171,000 
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TAVNTON  RIVBR,  MASS.-ContiiLiied. 

CmKF  or  ENOINBER8. 

Reports,  '68.  37,44;  '89,  47,55;  '90,  43;  '91,  58;  '92,  57. 
Enoikkbrs  in  Charok. 
Lieut.  Col.  G.  H.  Elliot,  1882-'89.    Report,  '88,  515. 
Mnj.  W.  R.  Livermore,  1887-'92.     Reports,  '88,  492,517;   '89,  618,647;  '90,  668; 

'91,  707. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  613. 

Opemllona. 

1887-'88.  Channel  eompleted  nnder  oatstanding  oontroots  as  projected,  '88,  493. 
1888-'90.  No  operations, '89,  619;  '90,  564. 
1890-'91.  Dredging  by  hired  labor,  '91, 708. 
1891-'92.  2,650  cubic  yards  material  dredged,  '92,  615. 
Fhyoieal  Cliaracteristics. 
De8cri])tion  of  the  locality,  '88,  515, 516. 

Projects. 

The  project  of  1871  proposed  the  fonnation  of  a  channel,  by  dredffing,  9  feet  deep  at 
high  water  through  the  shoals  between  Dighton  and  Weir  Village;  estimated 
cost,  $54,400,  '71.  94, 891. 

The  project  for  this  improvement  in  1880  had  as  its  object  to  secure  a  navigable 
depth  at  high  water  of  11  feet  and  a  width  of  60  feet  from  Weir  Bridge  to 
Shipyard, 80  feet  wide  and  11  feet  deep  to  the  Needles;  thence  to  Berkley 
Bridge  same  width  and  12  feet  depth,  and  from  Berkley  Bridge  to  Dighton  lOO 
feet  width  and  12  feet  depth;  estimated  cost,  $94^000,  '80,  376;  '86,  595. 

In  1888  Maj.  Livermore  proposed  the  continuation  or  the  improvement  by  widen- 
ing the  80- foot  channel  to  its  full  dimensions  where  too  narrow;  the* removal 
of  bowlders  obstructing  the  channel  between  Berkley  Bridge  and  Taonton ; 
also  removal  of  ledge  rock  in  the  channel  below  Peters  Point;  estimated  cost. 
$14,051,  '88.  518. 

This  a<lditional  project  increased  the  total  estimate  to  $108^000  in  1889,  '89,  619; 
'92,  614. 

Surveys. 

Ordered  by  act  of  August  5, 1886.  Made,  1887,  under  direction  of  MaJ.  Livermoie. 
^8,  517;  '89,  647. 


TCHEFVIVC'ri:  RIVER  AND  BOOUE  FAI^IA  (FAI^ATA),  I«A.— 

Improvemrnt  of. 

(Continued  from  Vol.  II,  p.  520.) 
Appropriations. 

1872-'87 $11,500 

1890 1, 000, '90,  1738. 

1892 1,000, '92,  1483. 

Total 13,500 

List  of  appropriations,  '92,  1482. 
Commerce. 

Capt.  Kisk  reports  the  benefit  of  the  improvement  as  local,  '88, 1244. 

Knirinc^i'S* 

CiiiKF  OF  Engineers. 

Reporte,'88.  167,217;  '89,  194,202;  '90, 175;  '91,  222;  '92,  215. 
Engineers  in  Charge. 

Capt.  W.  L.  Fisk,  188^'91.    Reports,  '88.  1243;  '89, 1482, 1529;  '90,  1787. 

Capt.  J.  H.  Willard,  1889.    Report,  '89,  1628. 

Maj.  J.  B.  Qninn,  1891-'—.    Reports,  *91,  1818;  '92,  1481. 
A  sBf  ttTA  wr 

D.  M.  Marshall.    Report,  '89, 1628. 

Operations. 

1887-'91.  No  operations. '88,  1243;  '89,  1482;  '90,  1737. 

1891-'92.  161  snags  and  102  logs  removed  from  the  channel,  and  143  trees  cleared 

from  the  banks,  '92,  1482. 
Plans. 
Capt.  Fisk,  1889,  reported  that  beyond  the  annual  appropriation  of  $1,000  for  snaf^- 

giug,  etc.,  the  Tchefuncte  and  Bo^ue  Falia  were  unworthy  of  improvement  on 

account  of  the  large  cost  relatively  to  the  value  of  tiie  commerce  to  be 

benefited,  '89, 1530. 
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TCHEFUIVCTE  RITER  AND  BOOIJE  FAr.IA  (FA1.ATA),  JLA.— 

Continaed. 
Plans — Continued. 
In  ItiHQ  Capt.  Willard  did  not  consider  the  Bogne  Falia  worthy  of  improvement, 
'89,  1629. 
Projects. 
The  appropriation  of  $6,000  in  1872  was  applied  to  the  remoyal  of  the  wreck  of  the 

gunboat  Oregon,  '73,  65,634/ 
[aj.  Howell,  1880,  for  improTement  of  the  Tchefuncte  River  bj-  removal  of 
snags  and  similar  obstructions  from  the  mouth  to  Covington  and  dredging  on 
bar  at  entrance  to  Lake  Poutchar train;  estimated  cost,  $5,460,  '80,  1182. 
By  Mi^].  Stiekuey,  1884,  for  formation  of  a  channel  across  the  bar  100  feet  wide  and 
7  feet  deep  by  dredging  and  the  construction  of  2,500  linear  feet  of  break- 
water; estimated  cost,  $20,400,  '84,  1270. 
In  1889  Capt.  Fisk,  after  examination,  reported  the  Tohefoncte  and  Bogne  Falia 
as  unworthy  of  any  improvement  beyond  the  annual  appropriation  of  $1,000 
for  snagging,  '89,  1530. 
Surveys. 
Examination  ordered  by  act  of  Augosi  11, 1888.    Made,  1889,  under  direction  of 
Capt.  Willard,  '89,  1628. 


TCHUIiA  JLAKE,  IHISS.—Improvbbcent  of. 

(Continued  from  Vol.  II,  p.  520.) 

Appropriations. 

1881-'87 $9,000 

1888 3, 000, '88, 1362. 

1890 3,000 

1892 3, 000, '92,  1647. 

Total 18,000 

List  of  appropriations,  '90,  1897. 
Enirlneers. 

Chikk  of  Engineers. 

Reports,  '88,  181;  '89,  213;  '90,  192;  '91,  244;  '92,  286. 
Enoinber  in  Charge. 
Capt.  J.  H.  WiUard,  1887-^—.    Reports,  '88, 1361 ;  '89, 1612 ;  '90. 1896 ;  '91,  2001 ; 

'92,  1645. 
Operations. 
1887-'88.  No  operations,  '88, 1361. 
1888-'89.  104  snags  removed  from  the  channel;  1,320  trees  and  125  square  yards 

brush  cleared  from  the  banks,  '89, 1612. 
1889-'90.  No  operations,  '90, 1897. 
1890-'91.  70  snags  and  3  log  jams  removed  from  the  channel,  and  884  trees  and  660 

square  yards  of  brush  cleared  from  the  banks,  '91,  2001. 
1891-92.  340  snags  removed  from  the  channel,  and  1,624  trees  girdled;  1,833  lean- 
ing trees  cut ;  2,743  logs  and  shore  snags  removed,  and  ^,735  square  yards 

brush  cut,  '92,  1646. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  improvement  of  Tchnla  Lake  from  Honey  Island  to  its 

Junction  with  the  Yaeoo,  a  distance  of  80  miles,  by  removal  of  logs,  snags,  and 

similar  obstructions;  estimated  cost,  $10,000,  '80,  1351. 
The  improvement  not  considered  permanent,  '86,  234. 


TENNESSEE  RIVER  above  aiiA  below  Chattanooga,  Tena.- 

Improvkmbnt  op. 


(Continued  from  Vol.  II,  p.  52L)  ' 


Appropriations. 

Bklow  Chattano( 


Chattanooga. 

1827-'87 $2,960,551.94 

1888 250, 000. 00, '88,  1600. 

18iK) : 475, 000. 00, '90,  2126. 

1892 500, 000. 00, '92,  1961. 

Total 4,235,551.94 
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TEIOTESSEE  RIT£R  above  and  below  ChatUuioogay  Te 

Gontinaed. 

Appropriations— Continued. 

Abovk  Chattanooga. 

1852-W $276,000.00 

1888 15,000.00/88,  1593. 

1890 80, 000. 00, '90,  2113. 

1892 25,000.00/92,  1914. 

Total 346,000.00 

List  of  appropriations  for  improvement  below  Chattanooga,  '91,  1951. 
List  of  appropriations  for  improvement  above  Chattanooga,  '92,  1913. 

Commerce. 

Commerce  of  the  Upper  Tennessee ;  prospective  advantages  to  be  derived  from 

completion  of  improvement, '88,  1593;  '89,  1822,1829. 
List  of  steamers  plying  above  Chattanooga,  '92,  1918. 

Contracts. 

1891.  W.  Kirk,  for  pile  and  stone  dike  oonstraotion,  at  a  total  of  $14,555,  '92,  2258. 
Neely  &  Smith,  for  rock  removal,  at  $1.75  per  ton,  '92, 1947. 

Engrineers. 

Cbief  of  Engineers. 

Reports, '88,  207;  '89,241;  '90,216;  '91,278,279,286,287;  '92,  266,267,273,275. 
Board  of  Engineers. 
Convened  at  Nashville,  Tenn.,  October  22, 1890,  by  S.  O.  No.  83,  to  report  upon  a 

project  for  removal  of  obstructions  in  the  Tennessee  River,  known  as  the 

''  Sack.''    Report,  '91,  2313.    (Lient.  Col.  Barlow  and  Mi^s.  Mackenzie  and 

Adams.) 
Convened  at  NashviUe,  Tenn.,  October  23,  1890,  by  S.  O.  No.83,to  report  as  to 

what  changes  and  additions  are  required  in  the  Muscle  Shoals  Canal  system. 

RepoH,  '92,  2314.    (Lieut.  Col.  Barlow  and  Majs.  Mackenzie  and  Adams.) 
Convened  at  Kashville,  Tenn.,  October  28, 1890,  by  S.  O.  No.  83,  to  report  upon 

improvement  of  Colbert  and  Bee  Tree  shoals.    Report,  '91,  2317.    (Lieut.  Col. 

Barlow  and  Majs.  Mackenzie  and  Adams.) 
Engineers  in  Charge. 
Lieut.  Col.  J.  W.  Barlow,  1886-'92.    Reports,  '88, 1591;  '89,  1819;  '90,  2111;  '91, 

2252, 2255. 
Oapt.  G.  W.  Goethals,  189W92.    Reports,  '91,  2303, 2311, 2322;  '92,  1495, 1956. 
Lieut.  Col.  H.  M.  Robert,  1892-'—.    Report,  '92.  1911. 

A  flSI  ATA  NTfl 

W.  A.  McFarlsnd.    Reports,  '91,  2307;  '92,  1954. 
D.  L.  Sublett.    Report,  '92,  1951. 
W.  G.  Williamson.     Report,  '92,  1953. 

liegrislation. 

Act  of  April  6, 1889,  legislature  of  Tennessee,  fixing  the  source  and  extent  of  the 
Tennessee  River,  '89,  1820. 

Obstmctlons. 

List  of  bridges  over  the  Tennessee  River,  '89, 1828;  '90,  2125. 
Operations. 

Above  Chattanooga. 

1887-'88.  140  linear  feet  of  riprap  dam  built ;  788  cubic  yards  riprap  quarried,  and 
30  cubic  yards  loose  rock  removed;  127  snags  removed,  and  103  trees  cut  from 
the  banks,  '88.  1593. 

1888-89.  577  cubic  yards  riprap  quarried  and  placed  in  dams  at  White  Creek 
Shoals ;  42  snags  removed,  and  1,872  trees  cut  from  the  banks,  '89,  1^1. 

1889-'90.  3,900  cubic  yards  stone  quarried  and  built  into  dams,  and  510  snags 
removed  from  the  channel,  '90, 2113. 

1890-^1.  White  Creek  Island  Dam  extended  690  feet,  and  345  linear  feet  of  spur 
dnm  built;  40  cubic  yards  rock  and  2^  snaes  removed  from  the  channel,  and 
258  overhanging  trees  cleared  from  the  banks,  '91,  2254. 

1891-92.  Lower  dam  repaired  and  raised  throughout  a  length  of  1,600  feet; 
upper  dam  at  tow-head,  and  spur  dam  on  reef  repaired;  repairs  to  plant, 
•92,  1914. 
Bblow  Chattanooga, 

1887-88.  3,315  cubic  yards  solid  rock,  750  cubic  yards  loose  rock,  sand,  and 
g^ravel,  and  48,706  cubic  yards  earth  excavated;  246  cubic  yards  stone  quar- 
ried; 2,546  cubic  yards  masonry  laid,  and  2,465  cubic  yards  of  riprap  and  cof- 
ferdam built;  miscellaneous  work  upon  maneuvering  gear  at  Big  Muscle  and 
Elk  River  shoals,  '88,  1595, 1597. 
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TBIVIVESSEE  RIVER  above  and  below  Chattanooga,  Tenn«— 

Continaed. 

Operations — Continned. 
BsLOW  Chattanooga— Continued. 

1888-^89.  37,000  cnbio  yards  material  excavated  and  placed  in  embankments; 
2,313  cnbic  yards  dimension  stone  and  riprap  quarried;  4,573  cubic  yards  rub- 
ble masonry  laid  at  Big  Muscle  Shoals;  7,373  cubic  yards  material  dredged; 
425  cubic  yards  riprap  stone  quarried,  and  489  cubic  yards  masonry  laid ;  8,000 
cubic  yards  material  placed  in  dams  at  Elk  River  Shoals,  '89,  182ft,  1826. 

1889-^90.  24,000  cubic  yards  earth  and  rock  excavated,  12,000  cubic  yards  em- 
bankment built,  2,900  cubic  yards  dimension  and  riprap  stone  quarried,  and 
2,400  cubic  yards  rubble  masonry  laid  at  Big  Muscle  Shoals  Canal;  17,820 
cubic  yards  earth  excavated,  1,284  cubic  yards  riprap  quarried,  and  5,600  cubic 
yards  cut  stone  and  rubble  masonry  placed  at  Elk  River  Shoals  Canal,  '90, 
2117, 2118. 

1890-'91.  934  cubic  yards  of  stone  and  210  cords  of  brush  used  in  bank  protection 
at  Livingstone  Point;  358  piles,  1,124  cubic  yards  stone,  and  303  cor^  of  brush 
used  in  dike  construction,  '91,  2256, 2257.  Drift  sluice  built  in  Browns  Island 
Dam,  Elk  River  division,  '91,  2305.  Dam  across  Second  Creek,  on  the  Muscle 
Shoals  division,  extended  30  feet;  new  abutment  built;  9,000  cubic  yards 
material  dredged  from  the  levels  of  Lock  7 ;  remains  of  cofferdam  below  Lock 
9  removed ;  lock  houses  at  locks  1,  6,  and  7  completed,  and  in  progress  at  locks 
3  and  4,  '91,  2305, 2306.    Operation  and  care  of  Muscle  Shoals  Canal,  '91,  2322. 

1891-92.  Pile  and  stone  dike  shore  protection  completed  at  Livingstone  Point 
under  contract,  '92,  1917.  8,083  cubic  yards  of  rock  and  3,793  trees  removed 
from  Tumbling  Shoals  and  Sack  Point,  '92,  1947.  Drift  sluice  above  Lock  A 
completed;  lock  houses  completed  at  Lock  A;  20,500  cubic  yards  material 
excavated  from  channel  below  Lock  B,  '92,  1948.  Gap  at  inner  end  of  wing 
dam  at  head  of  canal  closed;  5  miles  of  railway  built  along  the  towpath,  '92, 
1949.    Operation  and  care  of  Muscle  Shoals  Canal,  '92,  1956. 

Physical  Characteristics. 

Description  of  the  river,  '88,  1591, 1592. 

Surface  velocity  of  current  at  different  readings  of  gauge  at  head  of  TumbliUjg 

Shoals,  Tennessee  River,  '92,  1953. 
Statement  showing  difference  in  feet  between  high  and  low  water  at  important 

points  between  Chattanooga  and  Bridgeport,  '92,  1953. 

Projects. 

Above  Chattanooga. 

By  Maj.  McI':»rlaTid,  1871,  for  an  improved  channel  to  a  depth  of  3  feet  at  low 
water  between  Chattanooga  and  Kuoxville,  a  distance  of  189  miles,  and  requir- 
ing the  removal  of  29  obstructing  reefs  and  shoals ;  estimated  cost,  $175,000, 
•71,  502, 507;  '77,  579.  Increased  in  1887  to  $225,000,  '79,  1248;  '80,1669;  '81, 
1841;  '87,1738. 

In  1890,  after  an  expenditure  of  $271,000,  $29,000  was  estimated  as  required  for 
completion  of  the  projected  improvement,  '90,  2113, 2114. 
Bblow  Chattanooga. 

The  projects  of  1872-'77  proposed  the  improvement  of  about  456  miles  of  river 
by  the  construction  of  a  canal  14^  miles  long,  70  to  120  fct^t  wi<l«^,  and  6  feet 
deep  around  Muscle  Shoals;  a  canal  1^  miles  long,  around  Elk  River  Shoals; 
in  blasting  a  channel  through  the  bed  rock,  and  construction  of  wing  dams  at 
Little  Muscle  Shoals,  and  in  removing  the  obstructions  above  Decatur  and 
below  Florence;  estimated  cost,  $4,133,000, '70,  389;  '73,  544;  '77,  i,584;  '86, 
1510, 1513:  '87,  1740. 

By  Board  or  Engineers,  1890,  for  improvement  of  Little  Muscle  Shoals  by  con- 
struction of  a  canal  around  the  shoals,  and  continuation  of  the  same  to  the 
Florence  Bridge;  estimated  cost,  $3,037,000,  '91.  2316. 

By  Board  of  Engineers,  1890,  for  improvement  of  Colbert  and  Bee  Tree  shoals 
by  construction  of  a  canal  around  the  shoals  on  the  south  bank  of  the  river; 
estimated  cost,  $2,500,000,  '91,  2321. 

Surveys. 

Survey  of  Browns  Island  Chute.    Made,  1888,  under  diieotion  of  Lieut.  GoL 

Barlow,  '88, 1598. 
Haps. 
'90,  2126;  *92,  2321. 

8648 ^29 
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T£]»SAS  RIVER  AND  BAYOU  MACOIV,  I4A.— Impbovsiouit  of. 

(Continued  from  Vol.  II,  p.  523.) 

Appropriations. 

1881-87 $11,000 

1888 5,000/80,  1356. 

1890 5,000,  *90,'1889. 

1892 5,000,  '92.  1619. 

Total 26,000 

List  of  appTOpriatioHB,  '92,  1617. 

CUIEP  OP  Enginbkrs. 

Reports,  '88,  180;  '89,  211;  '90,  190;  '91,  241;  '92,  233. 
Engineer  in  Charge. 
Capt.  J.  H.  Willard,  1887-'—.    Reports,  '88, 1354;  '89,  1605;  '90,  1888;  '91, 1989; 
•92,  1617. 
Operations. 
1887-^88.  330  snags  removed  tcom  the  ohannel,  and  392  shore  snags  and  leaning  trees 

cleared  from  the  banks,  '88,  1355. 
1888-'89.  1,939  snags  and  logs  removed  from  the  channel,  and  5,480  trees  from  the 

banks,  '89,  16(%. 
1889-'91.  No  operations,  '90, 1888;  '91,  1990. 

1891-92.  875  snags,  1,512  stamps,  and  1,450  short  snags  removed,  and  2,398  trees 
and  logs  cleareid  from  the  banks,  '92,  1619. 
Projects* 
By  Maj.  Benyaurd,  1880,  for  the  removal  of  snags,  lo^s,  and  similar  obatraotions 
from  the  month  to  Dallas,  a  distance  of  180  miles;  estimaU^d  cost,  $23,000, 
'81,  1457, 1461.  Also  the  removal  of  the  same  class  of  obstmotions  in  Bayou 
Macon  fi*om  Floyd  to  its  mouth,  about  130  miles,  at  an  estimated  cost  of 
$17,000, '88,  1355;  '92,  1617. 


THAIVI£S  RITER9  CONW.— Improvement  of. 
(See  also  New  London  Harbor,  Conn.) 

(Continued  from  Vol.  II,  p.  524.) 

Appropriations* 

1821-'87 $306,800 

1888 50,000, '88,  525. 

1890 20,000, '90,  603. 

1892 30, 000, '92,  655. 

Total 406,800 

List  of  appropriations,  '88.  524;  '90,  603. 
Contracts. 

1888.  Hartford  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard,  '88, 
525. 

1889.  Hartford  Dredj^ing  Company,  for  dredging,  at  15.7  cents  per  cubic  yard, 
'89,  658.    E.  Brainard,  for  dredging,  at  18.9  cents  per  cubic  yard,  '89,  658. 

1890.  S.  &  E.  Belden,  for  furnishing  riprap  stone,  at  96  cents  per  ton,  and  flat 
stone,  at  $1.13  per  ton,  '90,  603. 

1891.  E.  Brainard,  for  dredging,  at  24^  cents  per  cubic  yard,  '91,  745. 
Engineers* 

Chief  of  Engineers. 

Keportfi,  '88,  45;  '89,  56;  '90,  51;  '91,  63;  '92,  67. 
Engineer  in  Charge. 
Col.  D.  C.  Houston,  1886-'—.     Reports, '88,  521;  '89,  654;  '90,  600;  '91,  742; 
'92,  652. 
Ouerations. 
1887-'88.  6,542  tons  of  stone  delivered,  completing  1,513  linear  feet  of  dike;  37,933 

cubic  yards  mutcrial  dredged,  '88,  523. 
l888-'89.  222,392  cubic  yards  material  dredged,  '89,  656. 
1889-90.  50,421  cubic  yards  material  dredged;  894  tons  stone  and  247  tons  riprap 

delivered,  '90,  601,  602. 
1890-'91.  28,414  cubic  yards  material  dredged,  '91,  744. 
1891 -'92.  73,419  cubic  yards  material  dredged,  '92,  654. 
Projects. 
In  1><*21  obstructions  placed  in  the  river  during  the  war  of  1812  were  removed. 
'79.  333» 
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THAMES  R1V£R,  COIVM.— Coutiniied. 

P  rejects — Continued. 

The  lirst  definite  project  for  improving  the  river  was  that  of  1836,  which  proposed, 
by  dredging  and  the  oonstraction  of  wing  dams,  to  provide  a  channel  100  feet 
wide  and  14  feet  deep  at  high  water;  the  desired  results  were  obtained,  but 
the  shoals  subsequently  re-formed,  '73,  983;  '86,  630. 

The  ])roject  of  1866  proposed  the  re-formation,  by  dredging,  of  a  channel  100  feet 
wide  and  14  feet  deep  at  high  water  across  the  bars  below  Norwich;  estimated 
cost,  $65,000, '66.  iv,  197;  '68,  752;  '73,  988. 

In  1878  the  project  iras  modified  to  provide  for  a  chanuel  100  feet  wide  and  14  feet 
deep  at  low  water  from  Indian  Point  to  Norwich;  estimated  cost,  $75,000,  '78, 
895.  398.  Increased  in  1880,  for  removal  of  Middle  Grounds  at  Norwich,  to 
$101,000, '80,  442. 

In  1882  tlie  project  was  further  modified  so  as  to  provide  for  increasing  the  width 
of  the  channel  to  200  feet  over  the  first  3^  miles  below  Norwich,  together  with 
the  construction  of  training  walls  if  necessary  for  the  rectification  of  the 
river;  estimated  cost,  $208,080,  '82,  603;  '87,  582. 

In  1888  the  project  was  further  extended  to  secure,  by  dredging,  a  16-foot  channel 
up  to  Allyns  Point,  and  a  14-foot  channel  from  Allyns  Point  to  the  end  of  the 
exiHting  improvement;  this  increased  the  total  ebtimuled  Most  to  $248,280, 
making  the  present,  1^9,  estimate  for  completion  $95,600,  and  increasing  the 
estimated  cost  for  annual  maintenance  to  $»,000,  '89,  655;  '92,  654. 
Surveys* 

Maps. 
'89,  656. 


THOROUGHFARE  between  Cape  May  and  Great  Bay,  N.  J«— 

Survey  of. 

Commerce. 

Commerce  to  be  benefited  by  improvement^  '88,  728,  729. 
Eng^ineers. 

ClIIKF  OF  ENOINEEES. 

Reports,  '88,  86;  '91,  118. 
£^GiNEERS  IN  Charge. 
Lieut.  Col.  H.  M.  Robert,  1888.    Report,  '88,  724,  730. 
Maj.  C.  W.  Raymond,  1891.    Report,  '91,  1097. 
Assistant. 
L.  V.  Schermerhom.    Report,  '88,  725, 731. 
Physical  Characteristics. 

Description  of  the  locality,  '88,  724, 726;  '91,  1097. 
Plans* 
By  Lieut.  Col.  Robert,  1888,  for  excavation  of  a  channel  50  feet  wide  and  6  feet  deep 
at  mean  low  water  throughout  the  length  of  the  thoroughfare  running  back 
of  the  ocean  from  Cape  May  to  Great  Bay, N.J. , involving  the  removal  of 
1,310,000  cubic  yiirds  of  material,  at  an  estimated  cost,  if  done  by  contract,  of 
$200,000;  or,  if  done  bv  hired  labor,  of  $130,000,  '88,  731. 
After  examination  in  1890  Maj.  Raymond  did  not  consider  that  the  commercial 
interests,  present  or  prospective,  warranted  the  expenditure  involved  In  the 
improvement,  '91,  1098. 
Surveys. 
Made,  1888,  under  direction  of  Lieat.  Col.  Robert,  '88,  730. 
Maps. 
'88,  734. 


THiriVDEB  BAY,  ]III€H.~(See  Ai^pena  Harbob.) 


TICKFA1¥  RIVER,  I.A.'-Improvement  ow. 

(Continued  from  Vol.  II,  p.  625.) 

Appropriations. 

1881-'87 $6,000 

1888 1,000, '88,  1246. 

1890 1, 000, '90,  1740.  . 

1892 1,000, '92,  1485. 

Total 9,000 

List  of  appropriations,  '92,  1484. 
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TICKFAUr  RITGR,  LA.-Continaed. 

lEngineewn* 

Chief  of  Enoinkers. 

Keports,  '88,  167;  '89,  195,202;  '90. 176;  '91,  222;  '92,  216. 
Engineers  in  Charge. 

Capt.  W.  L.  Fiak,  1888-^91.    Reports,  '88, 1246;  '89. 1483, 1530;  '90,  1739. 

Maj.  J.  B.  Quinn,  1891-'—.    Reports,  '91,  1819;  '92, 1484. 
Operations* 
1887-^88.  Snags  and  obstructions  removed,  '88,  1246. 

1888-'89.  Removal  of  obstructions  with  United  States  plant  continued,  '89, 1483. 
1889-'91.  No  operations,  '90,  1739. 

1891-92.  83  snags  and  14  logs  removed  from  the  channel,  and  103  trees  cleared  from 
the  banks,  '92,  1484. 

Plans. 

After  examination  in  1889  Capt.  Fisk  did  not  consider  the  stream  worthy  of  improve- 
ment beyond  that  contemplated  in  the  existing  project,  '89,  1531. 
Projects. 

By  Mai.  Howell,  1880,  for  improvement  of  the  Tiokfaw  River  from  Van  Bnren  Place 
to  Natalbany  and  Pouchatoula  River,  a  distance  of  45  milos,  by  removal  of  snags, 
logs,  and  similar  obstructions;  estimated  cost, $10,230,  '80,  1184;  '92, 1484. 


TICOHTDEROGA  river,  N.  T.—Improvsment  ov. 

(Continued  firom  YoL  11,  p.  528.) 

Appropriations. 

1881-'87 $12,000 

1888 2, 500, '88,  2102. 

1890 2,000,  '90,  2883. 

Total 16,500 

En§rineers« 

Chief  of  Engineers. 

Reports, '88,  289;  '89,  342;  '90,  309;  '91.  387;  '92,865.. 
Engineer  in  Charge. 
Maj.  M.  B.  Adams,  1885-'—.    Reports,  '88,  2101;  '89,  2451;  '90,  2882;  '91,  2936: 
•92.  2613. 
Operations. 
l887-'88.  10,870  cubic  yards  material  dredged,  '88,  2101. 
1888-'89.  15,418  cubic  yards  material  dredged,  '69,  2451. 
1889-'91.  No  operations,  '90,  2882. 
1891-'92.  8,132  cubic  yards  material  dredged,  '92,  2613. 
ProJeclfB. 
By  Lieut.  Col.  Michler,  1880,  for  improvement  of  Ticonderoga  River  by  excavation 
of  a  channel  100  feet  wide  and  8  feet  deep  from  the  8-foot  curve  in  Lake 
Champlain  to  the  railroad  bridge,  thence  60  foet  to  the  foot  of  the  falls  at 
Ticonderoga;  also  to  widen  the  channel  in  front  of  Cassey  and  Bishops  docks 
to  100  feet  and  to  extend  a  cut  100  feet  wide  diagonally  aorosd  the  biisin;  esti- 
mated cost,  $42,516,  '81,  728, 729;  '92,  2613. 


TII^IiAinOOK  BAT  AND  BAR,  OREG.— Impbovbmeot  or. 

(Continued  from  Vol.  II,  p.  526.) 

A  ppropriations. 

1888 $5, 200, '88,  300. 

1890 500, '90,  2980. 

1892 15, 000, '92,  2702. 

Total 20,700 

Commerce* 

Commercial  interests  of  Tillamook  Bay,  '91,  3201. 
Contracts. 
1889.  U.  L.  Hnll,  for  brush  and  stone  dike  construction,  at  $3  per  mnning  fbot.  *89, 
2522. 


BIVERS   AND   HARBORS.  453 

TII.I.AIIIOOK  BAT  AND  BAB,  OBEG.- Con  tinned. 

EniTineerM. 

Chikf  of  Enqixeehs. 
Reports, '88,  300;  '89,  S57;  '90,  321;  '91,  404,411;  '92,  377,384. 
/        Engin'kkrs  in  Cuargk. 

Capt.  W.  Young,  ISSS-W.    Reports,  '88,  2150, 2152 ;  '89,  2522. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2979;  '91,  3200;  '92, 2701, 2742, 2744. 
Assistants 
Lieut.  E.  Burr.    Report,  '88,  2151. 
W.  H.  Wood.    Report,  '91,  3201. 
A.  J.  McMillan.    Report,  '92,  2743, 2746. 
J.  R.  Sayage.    Report,  '92,  2751. 
Operations. 
1887-89.  No  operations,  '88,  2152;  '89,  2522. 
1889-'90.  1,148  linear  feet  of  sheet  pile  dike  and  448  linear  feet  of  pile  and  brush 

revetment  built  at  Dry  Stocking  Bar,  '90,  2979. 
1890-'92.  No  operations,  '91,  3200;  '92,  2701. 
Physical  Cliaracterislics. 

Description  of  the  locality,  '88»  2152. 
Plans. 
By  Capt.  Symons,  1891,  for  forming  a  connection  between  the  north  and  middle 
channels  above  Bay  City  by  dredging  a  channel  200  feet  wide  and  6  feet  deep 
at  low  water;  construction  of  a  dike  along  the  west  side  of  this  channel,  and 
extending  across  the  middle  channel,  so  as  to  direct  the  current  through  the 
cut;  construction  of  a  dike  to  close  the  south  channel  and  to  turn  its  current 
into  the  middle  channel,  and  closing  by  a  dike  one  of  the  channels  at  the.  out- 
let to  Hoquarton  Slough;  estimated  cost,  $100,000,  '92,  2745, 2746. 
Projects. 
By  Capt.  Powell,  1888,  for  dredging,  remoyal  of  snags  and  similar  obstructions,  and 
closing  with  brush  and  stone  dams  two  small  outlets,  giving  a  depth  of  3  feet 
over  Dry  Stuckine  Bar  at  mean  high  tide;  estimated  cost,  ^,192.19,  '88,  2153. 
In  1890,  the  unfinished  work  under  the  prior  project  having  been  destroyed,  Capt. 
Symons  estimated  the  cost  of  longitudinal  and  spur  dikes  and  shore  protection, 
to  deepen  the  water  across  Dry  Stocking  Bar,  at  $6,000,  '90,  2980. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1888,  under  direction  of  Capt.  Powell,  *88, 

2152. 
Survey  ordered  by  act  of  September  19, 1890.    Made^  1891,  under  direction  of  Capt. 
Symons,  '92,  2744. 


TIOnrilSTA  CBEEKy  PA.    Examination  or. 

(Continued  from  Vol.  II,  p.  526.) 
Engineers. 
Chief  of  Enoinbsbs. 

Report,  '91,  294. 
Enoikkkr  in  Chargb. 
Lieut.  Col.  W.  £.  Merrill,  1891.    Report,  '91,  2881. 
Physical  CharacCeristics. 

Description  of  locality,  '91,  2381. 
Plans.  * 

By  Lieut.  Col.  Merrill,  for  removal  of  obstructions  to  such  an  extent  as  to  enable 
the  creek  to  be  used  for  rafting  purposes,  at  an  estimated  cost  of  $2,000,  '91, 
2381. 
Survejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 
Lieut.  CoL  Merrill;  '91,  2381. 


TOLEDO  HARBOR,  OHIO.— Improvement  or. 

(Continued  from  Vol.  11,  p.  527.) 
Appropriations. 
Straight  channel. 

1884-^87 $137,500 

1888 150, 000, '88,  1986. 

1890 200, 000, '90,  2758. 

1892 200, 000, '92,  3490. 

Total 687,500 
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TOI^EDO  HAI^OR,  •HIO— ContiuuecL 

A  ppropriatlons— Continued. 

Old  channel. 

1866-^84 $704,700 

1888 5, 000, '88,  1986. 

1890 5, 000, '90,  2759. 

Total 714,700 

Lie!  of  appropriations  (straijj^ht  and  old  channels),  '92,  2490. 

Contracts. 

1889.  James  Rooney,  for  dredging,  at  20  cents  per  cnbic  yard,  '89,  2300. 

1S90.  James  Rooney,  for  dredging,  at  18^  cents  per  cubic  yard,  '90,  2756. 

1891.  J.  Rooney,  for  dredging,  at  19  cents  per  cubic  yard;  L.  P.  &,  J.  A.  Smith,  for 
dredging,  at  22  cents  per  cbbic  yard, '91,  2830;  J.  Kelly,  for  construction  of 
1,800  linear  feet  of  pile  protection,  at  a  total  of  $20,911,  '91,  2834. 

Engineers. 

Chirf  of  Engineers. 

Reports,  '88,  269;  '89,  320;  '90,  290;  '91,  364;  *92,  345. 
Engineers  in  Charge. 

Maj. L.  C. Overman.  1883-'92.    Reports,  *88,  1983;  '89,  2298;  '90,  2755;  '91.  2828. 

Lieut.  Col.  J.  A.  Smith,  189^'—.    Report,  '92,  2487. 
Assistants. 

W.  T.  Blunt.    Report,  '90,  2759. 

Lieut.  W.  V.  Judson.    Report,  '92,  2491. 

Operations. 

1887-'88.  Old  channel:  No  operations  for  lack  of  funds.  '88. 1983.     Straight  chan- 

'      nel:  428,913  cubic  vards  material  dredged.  '88,  lOS.*). 

1888-'89.  Old  channel:  No  operations, *89,  2299.     Straight  channel:  748,940  cubic 

yards  material  dredged,  '89,  2300. 
1889-'90.  Old  clmnnel:  28,000  cubic  yards  material  dredgod,  '90,  2756.    Straight 

channel:  659,970  cubic  yards  material  dredged»  '90,  2757. 
1890-'91.  Old  channel :  3.494  cubic  yards  material  dredgi'd,  '91,  2829.     Straight 

channel:  182,077  cubic  yards  material  diodgod,  '91,  2830. 
1891-'92.  Old  channel:  20,3i>6  cubic  yards  material  dredged, '92,  2488.     Straight 

channel :  548,599  cubic  yards  material  dredged,  '92,  2488. 

Projects. 

The  original  project  of  1866  proposed  the  deo[)euing,  by  dredging,  of  the  natural 
channel  in  Maumee  Bay  for  a  distance  of  about  1  mile  to  a  width  of  200  feet 
and  a  depth  of  12  feet,  '66,  iii,  6, 33;  iv,  38. 

The  Board  of  Engineers  in  1869  recommended  the  adoption  of  the  present  location 
of  the  channel ;  estimated  cost,  $152,800,  '69,  118, 125, 127 ;  '80.  2093. 

In  1872  a  Board  of  Eugineers  submitted  three  plans,  of  which  the  Secretary  of  War 
approved  that  which  provided  for  the  widening  of  the  existing  channel  to  250 
feet  at  the  top  with  a  depth  of  15  feet,  at  an  estimated  cost  of  $450,000,  '73, 
31.3-324;  '77,  953;  '80,  2094. 

In  1880  the  proposed  depth  was  increased  to  16  feet,  '80,  2097;  '87,  2285. 

In  liS86  there  had  been  obtained  a  channel  200  feet  wide  at  bottom,  and  from  15  to 
17  feet  deep  between  Toledo  and  deep  water  in  the  lake,  under  an  aggregate 
of  appropriations  from  1866  to  1884,  inclusive,  of  $704,700,  '86,  327,  1850;  *87, 

•       2283. 

In  1887  a  Board  of  Engineers  recommended  a  straight  cut  from  the  month  of  the 
Maumee  River  to  Lake  Erie  by  extending  the  crib  reach  at  the  present  natural 
channel  outw;ard  into  the  lake  and  inward  across  the  bay  to  the  present  natural 
channel  of  the  river,  thereby  utilizing  about  2  miles  of  the  previously 
improved  channel;  the  channel  to  have  a  depth  of  17  feet  with  a  bottom  width 
of  200  feet;  estimated  cost,  $1,875,000,  '87,  2286, 2297.  Approved  by  Secretary 
of  War,  '87,  2299. 

In  1890  it  was  estimated  that  $45,000  would  be  required  to  complete  the  project  of 
1872  for  improvement  of  the  old  channel,  '90,  2757. 

Surveys. 

Triaiigulation  of  Maumee  Bay  made,  1890,  under  direction  of  Maj.  Overman,  '90, 

2759. 
Maps. 
'89.  2304;  '90,  2766;  '91,  2831;  '92,  Atlas,  114. 
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TOMS  RIVER,  Br.  JT.— 6uBy£T  of* 

£Iiigiiieer9. 

Chief  of  Ekginkbrs. 

Report,  '91,  119. 
Enginrkr  in  Chargk. 

Maj.  C.  W.  Raymond,  1890.    Report,  '91, 1114, 1115. 

Physical  Characteristics. 

Description  of  the  locality,  '91, 1114. 

Plans. 

By  Maj.  Raymond,  1891,  for  excavation  of  a  channel  75  feet  wide  and  6  feet  deep 
at  mean  low  water  from  the  bridge  at  the  vill:i<;e  of  Toms  River  to  the  6>foot 
curve  below,  a  distance  of  abont  3,500  feet ;  estimated  cost,  $10,000,  '91, 1115, 
1116. 

Surveys. 

Survey  ordered  by  act  of  September  19,  1890.  Made  under  direction  of  M%j. 
Raymond,  '91,  1115. 


TOmBIOBEE  AND  BLACK    WARRIOR    RIVERS,  ALA.  AND 

miss. — Improvemknt  of. 

(Continued  from  Vol.  II,  p.  528.) 

Appropriations. 

1870-'87 $296,500,  »88,  120R. 

rTom»»ijrbee  below  Vienna 6,000,  '88,  1208. 

Tomliijrbee  from  Vienna  to  Fulton 6,500,  '88,  1205. 

1888  \  Tombigbee  from  Fnl ton  to  Walkers  Bridge 4, 000,  '88,  161. 

Black  Warrior  from  Demopolie  to  Tuscaloosa 18, 0(K),  '88,  1203. 

I  Black  Warrior  from  Tuscaloosa  to  Daniels  Creek 100, 000,  '88,  1199. 

fTombigbee  from  Demopolis  to  Columbus 15, 0(X) 

Tombigbee  from  Vienna  to  Fulton 6,000,  '90,  1702. 

^v.^^, ,  Tombigbee  from  Fulton  to  Walkers  Bridge 4. 000,  '90,  1701. 

I  Black  Warrior  from  Demopolis  to  Tuscaloosa 100, 000,  '90,  1700. 

t  Black  Warrior  from  Tuscaloowa  to  Daniels  Creek 150, 000,  '90,  16JH>. 

f  Tombigbee  from  Vienna  to  Fulton 6, 000,  '92,  1449. 

Tombigbee  from  Fulton  to  Walkers  Bridge 3, 000,  '92,  1448. 

ifiooJ  Blark  Warrior  from  Tusoaloosa  to  Dauiels  Creek 200,000,  '92,  1444. 

IKK,  Warrior  and  Tombigbee 75,000,  '92,  1446. 

Tombigbee  from  its  mouth  to  Demopolis 125, 000,  '92,  1450. 

Tombigbee  from  Demopolis  to  Colum  bus 35, 000,  *92,  1451. 

Total 1,150,000 

List  of  appropriations. 

Tombigbee  below  Vienna,  '90,  1703. 

Tombigbee  from  Vienna  to  Fulton,  '89,  1439. 

Black  Warrior  from  Tuscaloosa  to  Daniels  Creek,  '89,  1198. 

WaiTior  and  Tombigbee,  '92,  1445. 

Warrior  River,  '92,  1445. 

Commerce. 

Timber  shipments  on  Tombigbee,  1888  to  1890;  decrease  in  freight  and  transporta- 

tion  expenses,  '89,  1438;  '90, 1701. 
Importance  of  the  improvement  to  the  coal  and  iron  interests  on  the  Warrior 
River,  '92,  1443. 

Contracts. 

1888.  Wni.  Miller,  for  constructiou  of  lock-tender's  house  (Black  Warrior),  at  $1,900, 
'88,  1199. 

Enp^ineers. 

Chief  of  Exginrkrs. 
Reports,  '88,  160, 161, 166;  '89,  187,  188,  189,  194;   '90,  168, 169, 170, 171, 175;  '91, 
212, 213,  214, 215 ;  '92,  206, 207, 208, 209. 
Engineer  in  Charge. 
Maj.  A.  N.  Damrell,  1875-'—.     Reports,  '88,  1198, 1200, 1208, 1206, 1226, 1227;  '89, 
1433, 1435, 1438,  lUO;  '90,  1696, 1698, 1701, 1702,  1703, 1716;  '91,  1776, 1779, 1780, 
1781, 1783, 1784;  '92,  1440, 1444, 1447, 1448, 1450, 1451. 
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TOMBIOBEi:  AND    BI.ACK  WARRIOR  RITERS,  AI.A.  AND 

miS^S.— Continued. 
Operations. 

1887-88.  1,040  snags  removed  from  the  channel,  and  482  trees  cat  from  the  banks 
on  Tombigbee  below  Vienna,  '88,  1207.  871  snags  and  stamps  removed  from 
the  channel  and  242  trees  from  the  banks,  clearing  25  miles  of  river  and  com- 
pleting the  projected  improvement  between  Vienna  and  Falton,  '88, 1205.  No 
operations  on  Tombigbee  between  Walkers  Bridge  and  Fnlton,  '88, 1226.  3,015 
snags  removed  from  the  channel,  and  775  trees  cat  from  the  banks  on  Black 
Warrior  between  Demopolis  and  Tuscaloosa,  '88,  1202.  Constrnction  of  Lock 
and  Dam  No.  1  commenced  on  Black  Warrior  between  Tnscaloosa  and  Daniels 
Creek,  '88,  1199. 

1888-89.  No  operations  on  Tombigbee  from  Fulton  to  and  below  Vienna,  '89, 1439, 
1440.  Snags  and  trees  removed  on  Tombigbee  between  Fnlton  and  Walkers 
Bridge,  *89,  1438.  No  operations  on  Black  Warrior  between  Demopolis  and 
Tnscaloosa,  '89, 1437.  7,811  cubic  yards  stone  quarried,  2,364  cubic  yards  atone 
cut,  1,438  cubic  yards  stone  laid,  and  816  cubic  yards  rock  and  1,500  cubic  yard:} 
earth  excavated  in  lock  and  dam  construction  on  Black  Warrior  between 
Tuscaloosa  and  Daniels  Creek,  '89,  1434. 

1889-'90.  No  operations  on  Tombigbee  below  Vienna  beyond  equipment  of  plant, 
'90,  1704.  No  operations  on  Tombigbee  between  Vienna  and  1  ulton,  '90, 1702. 
Removal  of  obstructions  continued  in  Tombigbee  between  Walkers  Bridge  and 
Fulton,  '90,  1701.  No  operations  on  Black  Warrior  between  Demopolis  and 
Tuscaloosa,  '90,  1699.  7,510  cubic  yards  masonry  laid,  4,100  cubic  yards  stone 
quarried,  950  cubic  yards  stone  cut,  1,541  cubic  yards  rock  and  3,780  cubic 
vards  earth  excavated,  and  1,400  cubic  yards  rock  and  earth  backing  placed 
oehind  bank  wall  in  lock  and  dam  construction  on  Black  Warrior  between 
Tuscaloosa  and  Daniels  Creek,  '90, 1697. 

1890-^91.  Construction  and  repair  of  plant  for  snagging  on  the  Warrior  Elver,  '91, 
1778.  454  trees  pulled,  2,886  trees  cut,  and  jU 725  logs  and  stumps  removed  on 
Tombiffbee  between  Walkers  Bridge  and  Ixilton,  '91,  1779.  Preparation  of 
plant  ioT  work  on  Tombigbee  between  Fulton  and  Viennau  '91, 1781.  Snags, 
logs,  and  trees  removed  from  the  Tombigbee  from  its  moutn  up  to  Demopolis, 
'91,  1783.  3,446  cubic  yards  of  stone  quarried,  1,038  cubic  yards  cut,  and  567 
cubic  yards  laid;  3,132  cubic  yards  rock  excavation  in  look  pit;  3,700  cubic 
yards  of  earth  and  rock  filling  behind  lock  wall  in  construction  of  lock  and 
dam  in  Black  Warrior  River  between  Tnscaloosa  and  Daniels  Creek,  '91,  178H. 

1891-'92.  960  cubic  yards  rock  and  440  square  yards  of  paving  used  in  bank  revet- 
ment and  dam  at  Lock  No.  1 ;  2,793  cubic  yards  rock  and  earth  excavated  in 
foundation;  3,475  cubic  yards  of  rock  quarried,  and  6,121  cubic  yards  of 
masonry  laid  at  Lock  No.  2;  681  cubic  yards  stone  quarried,  at  Lock  No.  3, 
Black  Warrior  from  Tuscaloosa  to  Daniels  Creek,  '92,  1442.  766  snags  and  384 
overhanging  trees  removed  on  Warrior  and  Tombigbee  rivers,  '92,  l£u>.  3,277 
snags  removed  from  channel,  and  4,101  trees  cleared  from  the  banks  on  Tom- 
bigbee between  Fulton  and  Vienna, '92,  1449.  600  snags,  511  overhanging 
trees,  2,944  cubic  yards  of  rock,  and  3  wrecks  removed,  and  1,584  linear  feet  of 
jetty  repaired  ou  Tombigbee  from  its  mouth  up  to  Demopolis,  '92,  1450.  2,672 
snags  aud  7,406  overhanging  trees  removed  from  Tombigbee  between  Demop- 
olis and  Columbus,  '92,  1451. 
Physical  Characteristics. 

Description  of  Tombigbee  and  Black  Warrior  rivers,  '88, 1200, 1206;  '90,  1716. 
Plans. 

For  improvement  from  Demopolis  to  Tuscaloosa  on  the  Black  Warrior  River  by 
construction  of  dams  and  pneumatic  gates,  snagging,  bank  revetment,  and  bar 
improvement;  estimated  cost,  $577,000,  '91,  1779. 
Projects. 

The  projects  of  1871  to  1879,  for  the  improvement  of  the  Tombigbee^  proposed  the 
formation  of  a  4-foot  channel  from  the  moiith  to  Demopolis,  and  from  thence  a 
3-foot  channel  to  Columbus,  by  the  removal  of  obstructions,  dredging,  and  con- 
struction of  wing  dams;  estimated  cost,  $17,000,  '79,  832;  '80,  1088. 

By  Maj.  Damrell,  1889,  for  a  slack > water  navigation  from  the  month  of  the  Tom- 
bigbee River  to  Demopolis,  to  be  secured  by  the  construction  of  three  locks 
and  dams,  dredging,  bank  revetment,  and  snagging ;  estimated  cost,  $508,^8. 
'92,  1450. 

By  Maj.  A.  N.  Damrell,  1873,  for  improvement  of  the  Tombigbee  River  between  Ful- 
ton and  Columbus,  a  distance  of  144  miles,  by  removal  of  snags  and  overhang- 
ing trees,  securing  a  good  high- water  navigation. 

In  1879  Maj.  Damrell  proposed  the  improvement  of  the  section  between  Columbus 
and  Vienna,  so  as  to  give  a  low-water  channel  with  a  minimum  depth  of  3  feet 
and  a  width  of  40  feet  by  clearing  the  riverbed  aud  banks  of  obstructions  and 
deepening  the  bars  by  dikes  and  jetties;  total  required  for  completion  of 
impioyement  from  the  mouth  to  Fulton,  $205,000,  '88, 1204;  '89, 1439;  '90, 170. 
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TOMBIOBEE  AND    BLACK  ITARRIOR   RIVERS,  AI«A.  AND 

JH  ISS* — Continued. 

P  rojects— Continued. 

By  M%j.  Damrell,  1888,  to  secure  a  channel  for  liigh-water  navigation  from  Fulton 
up  to  Walkers  Bridge  by  the  removal  of  snags  and  overhanging  trees,  at  an  esti- 
mated cost  of  $11,000,  '89,  1438. 

By  Maj.  Damrell,  1875,  for  improvement  of  the  Black  Warrior  River,  forming  a  chan* 
nel  80  feet  wide  and  4  feet  deep  from  its  junction  with  the  Tombigbee  ot  Demop- 
olis  to  Tuscaloosa,  140  miles,  by  removal  of  obstructions,  dredging,  blasting, 
and  wing-dam  construction;  estimated  cost,  $151,103,  '75,  i,  17;  '80,  1085. 

By  Board  of  Engineers,  1886,  for  a  slack- water  navigatioD  between  Tuscaloosa  and 
Daniels  Creek,  a  distance  of  15  miles,  by  the  construction  of  5  locks  with  fixed 
dams;  estimated  cost,  $741,670, '88,  1198. 

By  Maj.  Damrell,  1889,  for  slack- water  improvement  from  Demopolis  to  Columbus 
on  the  Tombigbee  by  construction  of  dams  with  pneumatic  gates,  bank  revet- 
ment, snagging,  and  bar  improvement;  estimated  cost,  $779,4^,  '90, 1720, 1721, ; 
'92,  1451. 

Examination  for  continuous  navigation  from  Vienna,  Ala.,  to  Walkers  Bridge,  Miss. 

ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Maj.  Damrell 

'88,  1226, 1227. 
Survey  of  Warrior  River  from  Tuscaloosa  to  Demopolis,  and  of  the  Tombigbee, 

River  from  its  mouth  up  to  Cotton  Gin,  ordered  by  act  of  August  11, 1888., 

Made,  1889,  under  direction  of  Maj.  Damrell,  '90, 1719. 


TONAH^ANDA     HARBOR     AND     NIAGARA    RITER,    N.    T.- 

IMPROVEMKNT  OF. 

(Continued  from  Vol.  II,  p.  S59.) 

Appropriations* 

1881-'82 $6,500 

1888 100, 000, '89,  2394. 

1890 75,000, '90,  2840. 

1892 75, 000, '92,  2533. 

Total 256,500 

Commerce* 

Magnitude  of  lumber  interests,  '88,  1066. 
Contracts. 

1888.  Hingston  &  Woods,  for  rock  excavation,  at  $11.50  per  cubic  yard,  and  dredg- 
ing, at  17  cents  per  cubic  yard,  '89,  2394. 

1890.  Hingston  &  Woods,  for  rock  removal,  at  $4  per  cubic  yard,  '90,  2841. 

1891.  Hingston  &,  Woods,  for  rock  removal,  at  $3.74  per  cubic  yard,  and  dredging, 
at  74  cents  per  cubic  yard,  '91,  2890. 

£n§rineers. 
Chief  of  Enoinkbrs. 

Reports,  '88,  279,282;  '89,  331;  '90,  299;  '91,  376;  '92,  355. 
Enginebrs  in  Chargb. 
Capt.  F.  A.  Maban,  1886-'90.    Reports,  '88,  2056, 2064 ;  '89,  2393. 
Maj.  A.  Stickney,  1890-^92.    Reports,  '90,  2839;  '91,  2888. 
Maj.  E.  H.  Ruffner,  1892-'—.    Report,  '92,  2533. 
Operations* 
1887>'88.  No  operations,  '88,  2056, 2064. 
1888-'89.  6,925  cubic  yards  material  dredged,  '89,  2394. 
1889-'90.  7,950  cubic  yards  material  dredged,  '90,  2840. 
1890-'91.  6,000  cubic  yards  rock  excavated,  '91,  2888. 

1891-92.  9,086  cubic  yards  rock  and  4,324  cubic  yards  material  removed  near 
Strawberry  Island;  1,650  cubic  yards  rock  removed  by  hired  labor  from  Hoi-se- 
shoe  Reef  Shoal,  '92,  2533. 
Piiysicai  Characteristics* 
Description  of  the  locality,  '88,  2066. 

ProXects. 

By  M<^.  McFarland,  1881,  for  improvement  of  Tonawanda  Creek  by  excavation  of 
bars  at  head  of  Tonawanda  Island,  moutli  of  creek  opposite  Smith  &  Fassett's 
Dock,  and  cutting  off  point  at  mouth  of  Tonawanda  Creek ;  estimated  cost, 
15, 000,  '81;  2429. 
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Continued. 
ProJ  ec  ts — Cont  inned . 
By  Capt.  Mahan,  1887,  for  improvement  of  Niagara  River  between  Tonawanda  and 
Black  Rock  Harbor,  giving  a  16- foot  channel  400  feet  wide,  by  dredging  and 
rock  removal  at  Horseshoe  Reef,  at  beud  of  Straw  berry  iHlaud,  an«I  in  the 
river  front  at  Tonawanda;  estimated  cost,  $593,538. 
In  1891  the  estimate  for  an  18-foot  channel  400  feet  wide  was  revised,  on  acconnt  of 
the  excess  of  rock  removal  required  over  that  originally  estimated  for^  to 
$1,152,987,  '91,  2890. 
Surveys. 
Survey  of  Tonawanda  Harbor  and  Niagara  River,  with  a  view  to  a  16 -foot  channel, 
ordered  by  act  of  August  5,  1886.    Made.  1887,  under  direction  of  Capt.  Hahan, 
*88,  2066. 


TOBTOVE  RITERy  MONT.—Examination  OV. 

Engineers. 

Chikf  of  Engineers. 

Report,  *91,  277. 
Enginasr  in  Charge. 
Capt.  C.  F.  Powell,  1890.    Report,  '91,  2237. 
Physical  Ciiaracteristics. 

Description  of  the  locality,  '91,  2238. 
Plans. 

In  \»i)0  Capt.  Powell  did  not  consider  the  locality  worthy  of  improvement,  '91, 2239. 
Survejrs. 
Exunnnation  ordered  by  act  of  September  19, 1890.    Made;,  1890,  under  direction 
of  Capt.  Powell,  '91,  2238. 


TOTUSKEY  RITER,  TA.— Improvement  or. 

(Continued  from  Vol.  II,  p.  530.) 

A  ppropriations. 

l880-'82.... $10,000 

List  of  appropriations,  '88,  825. 
Engfiueers. 
Chikf  of  Engineers. 

Reports,  '88.  Ill;  '89,  129;  '90.  116. 
£nginkkr  in  Charge. 
S.  T.  Abert,  U.  8.  agent,  1875-'—.    Keporfca,  '88,  824;  '89,  1011;  '90,  1071. 
Operations. 
l887-'88.  Dike  at  Brook ers  Bar  repaired  and  mats  sunk  in  front  of  same,  '88,  825. 
1888-^90.  No  operations  for  lack  of  funds,  '89,  1011;  '90,  1071. 
Pliysicai  Cliaracteristics. 

'  Description  of  original  condition  of  the  river,  '88,  824. 
Projects. 
By  8.  T.  Abert,  1875,  for  excavation  of  channel  60  feet  wide  and  8  feet  deep 
through  Brookers  Bar,  and  the  construction  of  2,400  linear  feet  of  dike  parallel 
with  the  channel;  estimated  cost,  $14,960, '75,  ii,  160.  Total  amount  appro- 
priated from  1880  to  1882,  inclusive,  $10,000;  aoiount  estimated  to  complete 
project,  $12,000,  '87,  939. 


TO'WN  RITER,  MASS.— Survey  or. 

Engrineers. 

Chief  of  Engineers. 

Report,  '91,  47. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1890.    Beport,  '91,  680. 
Assistant. 

S.  Hai^gensen.    Report,  '91,  680. 
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TOiriV  BIT£R,  MA98.— Continued. 

Physic nl  Characteristics. 

Divscription  of  the  locality,  '91,  681. 
Pi  sins. 

By  Lieut.  Col.  Mansfield,  1890,  for  excavation  of  a  channel  for  a  distance  of  4,500 
feet  at  the  head  of  navigation,  100  feet  wide  and  4  feet  deep  at  mean  low  water; 
estimated  cost,  $20,000,  '91,  C80. 
SnrFeys. 

Survey  ordered  hy  act  of  September  19,  1890.    Made,  1890,  under  direction  of 
Lieut.  Col.  Mansfield,  '91,  680. 


TBADEWATER  BITER,  K¥.— Improyemsnt  ov. 

(Continued  from  Vol.  II,  p.  531.) 

Ap  propriations* 

1881-'87 $10,500 

1888 6, 000, '88,  1748. 

Total 16,500 

EuKineers. 

Chikf  of  Enoinbers. 

Reports, '88,  221;  '89,  262;  '90,  236;  '91,  304;  '92,  290. 
Ekgikekks  in  Charge. 
Maj.  A.  Stickney,  1887-'89.    Report,  '88,  1747. 

Maj.  D.  W.  Lookwood,  188^'—.    Reports,  '89,  1964;   '90,  2253;  '91,  2438:  '92, 
2073. 
Operations. 
1887-'x8.  Removal  of  obstructions  over  19  miles  of  river,  '88,  1747. 
1888-'89.  No  operations,  '89,  1964. 
1889-'90.  415  snags  renidved  from  the  channel,  nnd  12,000  trees  and  logs  cleared 

from  the  banks,  '90,  2254. 
1890-*91.  669  snags  and  511  logs  removed  from  the  channel,  and  2,551  stumps  and 

279  trees  cleared  from  the  hanks,  '91,  2438. 
1891-'92.    No  operations,  '92,  2074. 
Projects. 
By  ('apt.  Cuyler,  1880,  for  improvement  of  descending  navigation  on  the  Trade- 
water  River  by  removal  of  snags,  logs  and  similar  obstructions,  and  excava- 
tiou  of  a  channel  through  the  natural  rock  barrier  at  the  mouth  of  the  river, 
so  us  to  give  a  channel  40  feet  wide  with  a  minimum  depth  of  2^  feet  during 
eight  months  of  the  year,  for  a  distance  of  41  miles;  estimated  cost,  910,000, 
'81,  1994 ;  '88,  1747. 


TRENT  BIVEB,  IV.  €•— Improvement  ov. 

(Continued  from  Vol.  II,  p.  533.) 

Appropriations. 

1879-'87 $45,500 

1888 5, 000, '88,  864. 

1890 5,000, '90,  1120. 

1892 5,000, '92,  1127. 

Total 60,500 

List  of  appropriations,  '92,  1128. 
Coiumerce. 
Decren»e  in  transportation  and  insurance  rates  consequent  upon  ImproTement,  '89, 
1055. 1141. 
Enf^incers. 

CillKK   (IF    KNGINRERS. 

Reports, '88,  118;  '89,  137,149;  '90,  124;  '91,  158;  '92, 159. 
Engineers  in  Charge. 
Capfc.  W.  11.  Bixby,  1885-'92.    Keports,  '88,  862;  '89,  1052,  1140;  '90,  1119;  '91, 

1355. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1125. 


460  INDEX   OF 

TRENT  RIVEB,  N.  €.— Continned. 
£ng^iiieer0 — Continaed. 

A.SS  I  ST  AITTS 

R.  iiausom.    Reports,  '88,  864;  '89,  1064;  '90, 1121;  '91,  1357. 
£.  D.  Tliompson.    Report,  '89,  1054. 
Operations. 
1887->'88.  270  logs,  trees,  and  snags  removed  from  river  channel,  and  107  trees 

'  trimmed  on  the  banks,  '88,  864. 
1888~'89.   1,220  trees,  snails,  and  stamps,  49  cords  small  snags,  and  14,677  cnhic 

yards  of  other  material  Ksmoved  from  the  channel,  '89,  1(^. 
1889-'90.  No  operations,  '90, 1120. 
1890-'91.  1,273  snags  and  stumps  removed  from  the  channel,  and  796  trees  and  187 

cords  of  brash  cleared  from  the  banks,  '91,  1356. 
1891-'92.  No  operations,  '92,  1127. 
Physiesil  Characteristics* 
Description  of  the  Trent  River,  '89,  1140. 

Projects* 

By  Capt.  Phillips,  1879,  for  improvement  of  the  river  below  Trenton,  to  secure  a 
depth  of  3  feet  at  the  extreme  low  summer  stage  of  the  river,  by  removal  of 
snags,  fallen  and  leaning  trees,  by  dredfldng,  and  by  dike  and  dam  construction ; 
estimated  cost,  $22,000,  '79,  711,  714.  Estimate  increased  in  1885  and  1887  to 
$59,000,  '87,  1017. 

By  Capt.  Bixby,  1889,  for  improvement  of  the  river  from  Trenton  to  Upper  Quaker 
Bridge  by  clearing  out  natural  obstructions  from  Trenton  upward;  for  small 
steamboats  over  tne  first  30  miles,  and  for  pole  boats  over  the  remainiog  13 
miles  up  to  Upper  Quaker  Bridge ;  estimated  cost,  $13,000.  This,  together  with 
the  amount  required  for  completion  of  the  prior  projeot,  made  a  total  for  com- 
pletion in  1890,  of  $16,500,  '90,  1120;  '92,  1126. 
8iii*veys. 

Examination  ordered  by  act  of  August  11, 1888.  Made,  1889,  under  direction  of 
Capt.  Bixby,  '89.  1140. 

Maps. 
'89, 1054;  '92,  Atlas,  24^25. 


TRINITY  RITER9  T£X*— Improvement  of. 

(Continued  from  yoLn,p.534.) 

Appropriations. 

1852-'82 $37,500 

1888 12, 500, '88,  1284. 

1890 10, 000, '90,  1804. 

1892 10, 000, '92,  1542. 

Total 70,000 

Contracts. 

1889.  B.  P.  Hutches,  for  jetty  construction,  at  $2.73  per  linear  foot,  '90,  1805. 
1891.  J.  J.  Atkinson,  for  timber  Jetty  construction,  at  $2.90  per  linear  foot,  '91, 1921. 
Enirineers. 
Chief  op  Engineers. 

Reports,  '88,  174;  '89,  204;  '90, 184;  '91,  233,235,1936;  '92,  226. 
Enqinsers  in  Charge. 

Maj.  O.  H.  Ernst,  1886-^90.    Reports,  '88, 1285 ;  '89,  1557. 

Maj.  C.  J.  Allen,  1890-'—.    Reports,  '90, 1802;  '91,  1918, 1936;  '92,  1540, 

E.  M.  ilartrick.    Report,  '90,  1805. 
G.  Bnguall.     Reports,  '91,  1921;  '92,  1542. 
Operations. 
1887-'89.  No  operations,  '88,  1287 ;  '89,  1559. 
1889-'90.  3,269  linear  feet  of  jetty  built  under  contract,  '90,  1803. 
1890-'9i.  1,360  linear  feet  of  revetment  built,  and  repairs  made  to  existing  works, 

•91,  1919. 
1891-92.  Repairs  to  existing  works  completed,  '92,  1542. 
Physical  Ciiaracteristics. 
Description  of  the  locality,  '89,  1557;  '90,  1802. 


'« 


After  examination  in  1891  M%].  Allen  did  not  consider  the  river  worthy  of  Airther 
improvement,  '91, 1938. 
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TRINITY    RIVER,  TEX.— CoDtinned. 

Projects* 

By  Capt.  Howell,  1871  and  1873,  for  improvement  of  Trinity  River,  Aecnrinfif  a  5-foot 
channel  from  the  mouth  np  to  Liberty,  by  construction  of  pile  breakwater  at 
the  month,  removal  of  snags,  and  dredging;  estimated  cost,  $46,000,  '71,  537; 
'73,  685;  '80,  1238.    Increased  in  1887  to  $59,500,  '87,  1422. 

In  1889  Mf^i.  Ernst  proposed  the  construction  of  two  parallel  sheet-pile  Jetties, 
each  7,600  feet  in  length  and  275  feet  apart,  to  concentrate  the  river  flow 
across  the  bar;  also  low,  submerged  dams  across  the  two  principal  passes,  to 
prevent  their  enlargement;  estimated  cost,  $55,000,  making  the  original  esti- 
mated cost  of  the  project,  as  revised,  $89,500,  '89, 1558 ;  '92,  1541. 
Surveys. 

Examination  ordered  by  act  of  September  19,  1890.  Made,  1891,  under  direction 
of  Maj.  Allen,  '91,  1936. 


TROIJTBURO  HARBOR,  IV.  ¥.— Examination  of. 

Eiiirineers. 

Chikf  of  Enginkrrs. 

Report,  '89,  337. 
Enginkbr  in  Charge. 
Capt.  C.  F.  Palfrey,  1888.     Report,  *89.  2426. 
Plans. 
In  1889  Capt.  Palfrey  did  not  consider  the  locality  worthy  of  improvement  as  a 
harbor  of  refuge,  '89, 2427. 
Surveys. 
Examination  ibr  harbor  of  refuge  ordered  by  act  of  August  11,  1888.    Made,  1889, 

under  direction  of  Capt.  Palfrey,  '89,  2426. 
Maps. 
'89, 2426. 


TUAIiATinr  RITER,  DREG.— Examination  or. 

Enyineem* 

Chief  of  Enginkbrs. 

Keport,  '89,  357. 
Engineer  in  Charge. 
Capt.  W.  Young,  1888.    Report,  '89,  2526. 
Physical  Cliaracteristics. 

Description  of  the  river,  '89,  2525. 
Plans. 
In  1888  Capt.  Young  considered  the  cost  of  improving  the  river  greatly  in  excess 
of  the  benefits  to  be  conferred  upon  its  commerce,  '89,  2526. 
Surveys. 
Examination  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Capt.  Young,  '89,  2525. 


TUC&AHOE  RITER,  MD.— Examination  ov. 

(Continued  from  VoL  II,  p.  53S.) 

Engineers. 

Chief  of  Engineers. 

Report,  '89,  112. 
ENGI^EER  IN  Charge. 

W.  F.  Smith,  U.  S.  agent,  1888. '  Reporii,  '89,  931. 
Assistant. 

A.  Stierle.    Report,  '89,  922. 
Physical  Characteristics. 
Description  of  the  locality,  '89,  922» 
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TUCKAHOB  RIYKB,  MO.— Cootinaed. 

Plans. 

By  W.  F.  Smithy  1889,  for  excavation  of  a  channel  10  feet  deep  at  low  water  and  50 
feet  wide  f^om  Way  mans  Wharf  to  the  bridge  at  Hillsborongh :  estimated  coat 
$42,000,  '89,  923. 
Surveys* 

Examination  ordered  by  act  of  August  11, 1888.    Made,  1889,  under  diieotion  of 
W.  F.  Smith. 


TURNERS  CR£EK,  JflD^— Survey  of. 

Engineers. 

Chief  of  Encunbkrs. 

Report,  '91,  132. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1890.    Report,  '91,  1211,  1213, 

A  HAT  AT  A  NT 

A.  Stierle.    Report,  '91,  1212, 1214. 
Physical  Characteristics* 

Description  of  the  locality,  '91,  1212. 
Plans. 

By  W.  F.  Smith,  1891,  for  removal,  by  dredging,  of  a  point  projecting  into  the 
month  of  the  creek  and  the  construction  of  a  spur  dike  400  feet  in  length  near 
the  entrance;  estimated  cost,  $4,060,  '91,  1218. 


TUG  FORK,  KIT.  AND  MT.  YA*— (See  Big  Sandy  Rivbr,  Ky.  Ain>  W.  Ya.) 


TIBTO  RITERS  HARBOR,  UTIS*— Improveiibnt  OV* 

(Continued  from  Vol.  II,  p.  535.) 

Approiiriations* 

1871-'84 $198,000 

1888 2,500, '88, 1851. 

1890 3, 000, '90,  2340. 

1892 3, 000, '92,  2190. 

Total 206,500 

List  of  appropriations,  '92, 2190. 
Enffineers* 

Chief  of  Engineers. 

Reports,  '88,  240;  '89,  279;  '90,  252;  *91,  322;  '92,  308. 
Engineers  in  Charge. 
Maj.  C.  E.  L.  B.  Davis,  188&-'92.     Reports,  '88,  1850;  '89,  2058;  '90,  2342;  '91, 

2543. 
Mai  •  J-  F.  Gregory,  1892-^—.    Report,  '92,  2189. 
Operations* 
1887-^88.  No  operationB,*'88,  1850. 

1888-'89.  12,772  cubic  yards  material  dredged  by  hired  labor,  '89,  2058. 
1889-'90.  75  cords  stone  used  in  riprapping,  by  hired  labor,  the  north  and  south 

piers,  '90,  2342. 
1890-^91.  File  bulkheads  built  by  hired  labor  for  protection  of  north  and  south 

piers,  and  repairs  made  to  north  and  south  piers,  '91,  2544. 
1891-'92.  No  operations,  '92,  2189. 

Projects* 

By  M^.  Houston,  1870,  for  improvement  of  the  harbor  by  construction  of  2  paral- 
lel piers  260  feet  apart  and  extending  to  the  18-foot  curve  in  the  lake,  and 
dredging  between  them  to  a  depth  of  12  feet;  length  of  piers,  1,810  and  1,710 
feet,  respectively;  estimated  cost, $265,588.80, '71.  Ill;  '74,  i,  144;  '75,  i,  200; 
'86,  1665, 1666. 

In  1877  the  project  was  modified  to  provide  for  a  sand-tight  revetment  to  the  pile 
piers, '77,  860;  '78,  1156;  '79,  1512,1514. 

Total  amount  appropriated  from  1871  to  1886,  inclusive,  $198,000;  estimated  c4Mt 
of  completion  of  project,  $67,588,  '86,  298. 
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UlVIPqif  A  BITER,  OBSCU— IMPROVEMRNT  OV. 

(Continaed  from  Vol.  II,  p.  536.) 
Appropriations. 

1871-'87 $22,501.47 

1888 2, 000. 00, '881  2145. 

1890 9,000.00/90,2968. 

Total 33,501.47 

Engineers. 

Chief  of  Engineers. 

Reports,  '88,  298;  '89,  355, 357, 858;  '90,  319, 324;  '91,  402;  '92,  377. 
Engineers  in  Charge. 

Capt.  W.  Young,  1887-'90.    Reports,  '88,  2144 ;  '89,  2511. 2572. 

Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2966, 3005;  '91,  3169;  '92,  2679. 
Assistant 

R.  Warraok.    Report,  '90,  3008. 

Operations. 

1887-^89.  No  operations  for  lack  of  fdnds,  '88,  2144 ;  '89,  2512. 
1889-'90.  700  tons  of  rock  drilled,  blasted,  and  removed  from  the  channel,  '90,  2966. 
1890-'91.  No  operations,  '91,  3170. 
/  1891-'92.  955  tons  of  rock  blasted  and  removed,  '92,  2679. 

Plans. 

In  1888  Capt.  Tonng  did  not  consider  the  river  between  Scottsbarg  and  Harts 
Rapids  Y^orthy  of  improvement,  '89,  2527. 

By  Capt.  SjmoDs,  1890,  for  improvement  between  Scottsbnrg  and  tbe  month  by 
removal  of  rock  bowlders  and  ledges,  giving  a  channel  way  50  feet  wide  and 
4  feet  deep  at  low  water;  estimated  cost,  $9,000,  '90,  3007. 

Projects. 

By  Maj.  R.  S.Williamson,  for  improvement  of  Umpqna  River  by  removal  of 
obstructions  to  a  high- water  navigation  from  Scottsburg  to  Roseburg^  esti- 
mated cost,  $22,549,  '71,  912 ;  '86,  2005. 

In  1886  the  project  proposed  the  expenditure  of  the  balance  of  the  appropriation 
of  1871,  at  and  below  Scottsbnrg,  in  the  excavation  of  a  channel  50  feet  wide 
and  3  feet  deep  at  low  water  throngh  five  rook  ledges;  estimated  cost,  $4,056, 
'86,  2005;  '87,  326;  '88,  2144. 

By  Capt.  Symons,  1889,  for  the  formation  of  a  channel  50  feet  wide  and  4  feet  deep 
at  low  water  from  Scottsburg  to  the  mouth  by  removal  of  ledge  rock  and 
bowlders,  at  an  estimated  cost  of  $9,000,  '90,  3007;  '91,  3169. 

Surveys. 

Examination  between  Scottsbnrg  and  Harts  Rapids  ordered  by  act  of  August  11, 
1888.    Made,  1889,  under  direction  of  Capt.  Young,  '89,  2572. 

Survey  of  the  river  between  Scottsburg  and  the  mouth  ordered  by  act  of  August 
U,  1888.    Made,  1890,  under  direction  of  Capt.  Symons,  '90,  3007. 


• 


VNIOIV  BITEB  AND  BA¥,  ISE.— Survey  of 

En^neers. 

Chikf  of  Engineers. 

Reports,  '89,  31 ;  '90,  26. 
Engineer  in  Charge. 

Lieut.  Col.  J.  A.  Smith,  1890.    Report,  '90,  458. 

Piiysical  Giiaracteristics. 

Description  of  the  locality,  '90,  458. 

Plans. 

By  Lieut.  Col.  Smith,  1890,  for  excavation  of  a  channel  with  a  mean  low  water  depth 
of  6  feet  and  a  width  of  from  100  to  150  feet  from  Lords  Wharf  to  Ellsworth; 
also  for  contraction  of  the  river  at  its  mouth  by  conHtniction  of  a  nibble-stone 
jetty  and  training  wall  with  a  combined  length  of  6,700  feet,  rnnniug  from  the 
wcHtern  shore  across  Hortons  Rocks,  and  thence  parallel  to  and  about  800  feet 
from  the  eastern  shore;  estimated  cost,  $225,000,  '90,  462, 463. 

Surveys- 
Ordered  by  act  of  August  11, 1888.    Made,  1890,  under  direction  of  Lieut.  Col. 
Smith,  '90,  461. 
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UPPER  COIiimiBIA  RITER.— (See  Columbia  River,  Upper.) 


UPPER  mSSISSIPPl  RITER.— Removal  of  obstructionb  from. 

(See  Mississippi  River,  Upper.) 


UPPER    SAINT    JOHNS    RIYER,    FI.A.— (See  Saint  Johns  River, 

Upper.) 


UPPER  iril^IiAllIETTE    RITER,   OREO.— (See  Willambttb 

River,  Upper.) 


UPPER  IIIACHODOG  CREEK,  TA.—Examination  of. 

Eng^ineers* 

Chief  of  Engineers. 
Report,  '91, 146, 1286. 
Engineer  in  Charge. 
Lient.  Col.  P.  C.  Hains,  1890.    Report,  '91, 1287. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1287. 
Plans. 
In  1890  Lieut.  Col.  Hains  did  not  consider  the  creek  worthy  of  improvement. 
•91, 1287. 

Examination  ordered  by  act  of  September  19,  1890.    Made,  1890,  under  direction 
of  Lieut.  Col.  Hains,  '91,  1287. 


URBAIVA  CREEK,  TA.— Improvement  or. 

(Continued  from  Vol.  II,  p.  587.) 

>  .  ropriations.  , 

18>J-'© $15,500 

1890 3, 000, '90,  107L 

1892 8, 000, '92.  1056 

Total 21,500 

List  of  appropriations,  '88,  826. 
Contracts. 

1889.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard, 
'90,  1070. 
Enfirineers. 

Chief  ok  Encjineeks. 

Report8/88,  112;  '89,  128;  '90,  115;  '91,  142;  '92,  143. 
Enginekhs  in  Charge. 
S.  T.  Abort,  U.  S.  agent,  1875-'91.    Reports,  '88,  825;  '89.  1009;  '90,  1070. 
Lieut.  Col.  P.  C.  Hains,  1891-'92.    Report,  '91,  1268. 
Maj.  C.  E.  L.  B.  Davis,  1892-'—.    Report,  '92,  1054. 
Operationfs. 
1887-'89.  No  operations  for  lack  of  funds,  '88,  826;  '89,  1010. 

1889-90.  8,069  cubic  yards  material  dredged  under  contract j  240  linear  feet  sand 
dike  built,  and  212  linear  feet  of  brush  v?attling  repaired  by  hired  labor* 
'90,  1070. 
1890-'91.  No  operations,  '91,  1268. 
1891-'92.  5,674  cubic  yards  material  dredged,  '92,  1055. 
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URBANA  CRlSEK,  TA.— Continaed. 

Physical  Characteristics. 

Description  of  the  creek,  '88,  825. 
Projects. 

The  project  for  this  iinproyement  proposed  a  cnt  throii<7h  the  bar  at  the  mouth  of 
tue  creek,  with  a  width  of  150  feet  and  a  depth  of  10  feet.  This  was  extended 
in  1883  (see  Report  of  1884)  to  include  the  removal  of  the  bar  in  the  harbor. 
The  sand  spit  at  the  month  was  to  be  reinforced  against  the  tides  by  a  wattled 
dike.  After  an  examination,  made  in  1888,  a  system  of  dikes  was  adopted  to 
prevent  the  dredged  channel  from  filling  with  sand,  and  a  revised  estimate 
made  the  cost  $19,080,  *89, 1009;  '92,  105C 
Surveys. 

Maps. 
'89,  1010;  '90, 1070. 


V  AND  A  LI  Ay  IjA.— ( See  Mississippi  River  rktweek  moxtth  of  Ohio  A2n> 

HxAi>  OF  THE  Passes.) 


TEBUfllililON,  S.  DAK.— (See  Missouri  Biver  b&twken  Sioux  Citt  and 

Fort  Benton.) 


TERMIEiIilON  HARBOR,  OHIO.— Improvement  or* 

(Continued  from  Vol.  II,  p.  638.) 

Appropriations* 

1836-W $123,701.28 

1888 1, 000. 00, '88,  1999. 

1890 2, 000. 00, '90,  2775. 

1892 2, 000. 00, '92,  2501. 

Total *..     128,701.28 

List  of  appropriations,  '92,  2500. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '88,  272;  '89,  324;  '90.  293;  '91,  368;  '92,  348. 
Engineers  in  Charge. 
Maj.  L.  C.  Overman,  1883-'92.    Reports,  '88,  1998;  '89.  2316;  '90,  2774;  '91, 2847. 
Lieut.  Col.  J.  A.  Smith,  1892-'—.    Report,  '92,  2500. 
Operations* 
1887-'89.  No  operations, '88,  1998;  '89,  2316. 
1889-^90.  Repairs  to  piers  by  hired  labor,  '90,  2774. 
189a-'92.  No  operations,  '91,  2848;  '92,  2500. 
Projects* 
The  earliest  project,  1836,  proposed  the  extension  of  two  parallel  piers  from  each 
side  of  the  river's  mouth  to  the  10-foot  cnrve  in  the  laike.    In  1838  the  project 
was  amended  to  provide  for  dredjs^ing  between  the  piers.    The  project  was 
subsequently  amended  to  provide  for  an  increase  of  depth  to  12  feet,  involving 
rock  removal  from  the  channel  between  the  piers,  '66,  i,  27;  '72,  228;  '73,  332; 
'74,  i,219;  '77,  960;  '80,  2122. 
In  1880  the  project  was  expanded  to  provide  for  an  increase  of  channel  depth  to  14 

feet  from  deep  water  in  the  lake  to  the  city  wharves,  '80,  2126;  '86,  1860. 
Total  amount  appropriated  firom  1836  to  1886,  inclusive,  $123,701.28;  estimated  cost 

of  completion  of  existing  project,  $11,000,  '86,  1860, 1861;  '87,  2311. 
In  1892  Lieut.  Col.  Smith  did  not  consider  the  commerce  of  the  harbor  sufficiently 
extensive  to  justify  any  further  expenditure  other  than  such  as  would  be 
required  for  the  preservation  of  existing  works,  '92,  2500. 
Surveys. 
Maps. 
'91,  2848. 

8648 30 
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¥I€KSBIJRG9    MISS.— (See  Mississibpi  River  between  mouth   of  thk 

Ohio  Ain>  Head  of  the  Passes.) 


VIIVETARD   HAYEBT^  HARBOR,  MASS.— IiiPROVEMENT  of. 

(Continued  from  Vol.  II,  p.  540.) 

Appropriations. 

1888 $25,000/88,34. 

1890 10, 000, '90,  557. 

1892 7, 500, '92,  606. 

Total 42,500 

Engineers. 

Chief  of  Engineers. 

Reporto,  '88,  34;  '89,  45;  '90,  39;  '91,  50;  '92,  54. 
Engineers  in  Charge. 
Mai.  W.  R.  Livermore,  1882-^92.     Reports,  '89,  611 ;  '90,  556 ;  '91,  700. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  604. 
Operations. 
1887-'89.  No  operations.  '88,  34;  '89,  611. 

1889-'90.  Temporary  wharf  and  3  riprap  jetties  built,  '90,  557. 
18U0-'91.  1,064  tons  stone  nsed  in  jetty  construction,  '91,  700. 
1891-92.  3,386  tons  stone  used  in  jetty  construction,  '92,  605. 
Physical  €iiaracteristics. 

Description  of  the  locality,  '89,  611. 
Projects. 
By  Lieut.  Col.  Warren,  1882,  for  protection  of  5,000  linear  feet  of  bluff  by  the  con- 
struction of  riprap  jetties  and  shore  protection,  requiring  the  deposit  of  40,000 
tons  of  riprap;  estimated  cost,  $60,000,  '82,  594;  '90,  556. 
Snrvevs. 
Survey  of  "  East "  and  "  West  Chops."    Made,  1889,  under  direction  of  Maj .  Liver- 
more,  '89,  611. 


TOIiUSIA  BAR,  FliA.— Improvement  of, 

(Continued  from  Vol.  II,  p.  540.) 

Appropriations. 

1880-'87 $25,000 

1888 500, '88,  1090. 

1890 500, '90,  1565. 

1892 1,000, '92,  1370. 

Total 27,000 

List  of  appropriations,  '92, 1369. 
Engfineers. 

Chief  of  Engineers. 

Reports, '88.  145;  '89,  166;  '90,  149;  '91,  187;  '92,  184. 
Engineers  in  Charge. 
Capt.  W.  M.  Black,  1886-'92.    Reports,  '88,  1088;  '89,  1308;  '90,  1564;  '91, 1627. 
Msij.  J.  C.  Mallery,  1892-'—.    Report,  '92,  1369. 
Operations. 
1887-'88.  No  operations,  '88,  1089. 
1888-'89.  Repairs  to  pile-fender  system,  '89, 1309. 
1889-'90.  100  cubic  yards  stone  placed  in  west  jetty,  '90,  1565. 
1890-'91.  175  tons  of  rockused  in  repair  of  jetty,  '91,  1628. 
189I-'92.  Repair  of  jetty  completed,  '92,  1369. 
Projects. 
By  Col.  Gillmore,  for  narrowing  the  existing  channel  by  two  converging  brush  and 
stone  jetties,  starting  from  the  shore  and  extending  to  the  6-foot  curve  in  the 
lake,  and  with  such  width  between  the  ends  as  will  maintain  a  channel  depth 
of  6  feet  at  low  water,  the  channel  to  be  further  defined  and  guarded  by  rows 
of  ibinler  piles,  and  deepened  bv  dredging,  if  necessary;    estimated   cost, 
$15,000,  '80,  972.    Revised  estimate,  $25,000,  '86,  1135;  '87,  1217. 
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IT  ABASH  RITEBy  IN  D«— Improvement  of. 

(Continaed  from  Vol.  U,  p.  541.) 

Appropriations. 

1828-^87 $559,500 

1  fififi  i  Below  Vincennes . .  60, 000,  '88,  1739. 

"^  \  Above  Vincennes . .  5, 000,  '88,  1744. 

Below  Vincennes . .  60, 000,  '90,  2229. 

AboT«  Vincennes. .  5, 500,  '90,  2232. 

Below  Vincennes. .  60, 000,  '92,  2032. 

Above  Vincennesw.  5, 000,  '92,  2035. 

Total 756,000 

Contracts. 

1888.  M.  Cox,  for  fiiTnisbing  dredge  hall,  at  $995;  C.E.Rees,for  fhmisliing  lock 
stone,  at  $36,338.56,  'dC  1740. 

1889.  Salem  Stone  and  Lime  Company,  for  famishing  look  stone,  at  $22,400,  '89, 
1930. 

1891.  Bomona  Oolitic  Stone  Company,  for  famishing  stone  for  constmctionof  dam 
abatment.  at  a  total  of  $6,541.80,  '91,  2403.  Dark  Hollow  Qaarry  Company, 
for  famishing  lock  stone,  at  a  total  of  $16,631.75,  '91,  2404. 

Engrlneers. 

Chief  of  Kngineers. 

Reports,  '88,  220;  '89,  256,  257;  '90,  231;  '91,  297,  298,  241;  '92,  284. 
Engineers  in  Charge. 

Maj.A.Stickney,  1886-'90.    Reports,  '88,  1738;  '89,  1928.  - 

Capt.  E.  Magnire,  1890-'91.    Reports, '90,  2229;  '91,  2411. 

Maj.  G.  J.  Lydecker,  1891-'—.    Reports,  '91, 2402 ;  '92,  2031. 

ASSIRTA  NT 

O.  L.  Fetitdidier.  Reports,*'88,  1740, 1744;  '89,  1931,  1935;  '90,  2229,  2233;  '91, 
2402,  2408;  '92,  2032,  2036. 

Operations. 

1887-'88.  Below  Vincennes :  2,583  oabic  yards  earth  placed  in  levee  across  Gray  ville 
Bend  Cut-off,  extending  the  same  2.^  feet ;  excavation  of  old  lock  walls  com- 
pleted, and  foundation  for  new  lock  and  dam  at  Grand  Rapids  begun.  Above 
Vincennes :  No  operations  for  lack  of  fuuds,  '88,  1741-1743. 

1888-^89.  Below  Vincennes:  1,743  cubic  yards  masonry  laid,  partially  completing 
land  and  river  walls  and  lower  miter  sill  of  Grand  Rapids  Lock  and  Dam ;  9$)0 
linear  feet  of  stone  dike  built  in  continuation  of  eastern  end  of  present  levee; 
151  snags  removed  between  Mount  Carmel  and  mouth  of  river.  Above  Vin- 
cennes :  448  snags  removed  from  the  channel  between  Wolfs  Cut-oif  and  Terre 
Haute,  '89,  1931-1936. 

1889-90.  Below  Vincenues:  3,078  cubic  yards  masonry  laid,  completing  lower  and 
upper  miter  sills  and  left  wall,  river  and  land  walls.  Above  Vincenues:  No 
operations  for  lack  of  fands,  '90,  223^-2235. 

1890-'91.  Below  Vincennes:  Three  timber  and  stone  spur  dikes  completed,  and 
levee  at  Grayville  Bend  extended  1,750  feet,  '91,  2404.  Construction  of  lock 
and  dam  at  Grand  Rapids  in  progress,  '91,  2405.  Snag  removal  between  Mount 
Carmel  and  CuU'ee  Chute,  '91,  2406.  Above  Vincenues :  No  operations,  '91, 
2408. 

1891-'92.  Below  Vincennes:  West  abutment  of  dam  completed;  lock  construction 
in  progress;  crib  dike  at  Little  Chain  repaired  and  tilled  with  stone;  430  snags 
removed,  '92,  2031.    Above  Vincennes :  No  operations,  '92,  2036. 
Plans. 

After  examination  in  1890  Capt.  Magnire  did  not  consider  the  portion  of  the  river 
between  Terre  Haute  and  La  Fayette  worthy  of  improvement,  '91,  2411. 
Projects. 

The  projects  of  1872  proposed  the  improvement  of  the  river  from  its  mouth  to 
Vincennes  by  conHtruction  of  lock  and  dam  at  Grand  Rapids ;  the  construction 
of  wing  dams  at  various  points,  and  removal  of  rocky  ledges,  snags,  logs,  and 
similar  obstacles,  so  as  to  give  a  navigable  channel  of  3^  feet  at  extreme  low 
water;  also  lor  improvement  of  river  from  Vincennes  to  Terre  Haute  by  clos- 
ing cut-ofi's,  concentration  of  current  by  training  walls  and  wing  dams  and 
removal  of  snags  and  rock  obstructions,  '72,  463,  472;  '73,  59,  511;  '74,  i,  66, 
486;  '80,  1841. 

From  1871  to  1886,  inclusive,  $573,000  was  appropriated. 

In  1887  it  was  estimated  that  $250,600  would  be  required  to  complete  the  project 
for  that  part  of  the  river  below  Vincennes,  and  $20,000  for  the  river  above  Vin- 
cennes, '87,  1864,  1869. 
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ir  ABASH  RIVER,  IN  D.— Con  tinned. 

Projects — Continaed. 
In  1888  the  estimate  for  completion  of  improvement  below  Yincennes  was  increased 

to  $276,600,  '88,  1739. 
In  1889  the  estimate  for  completion  of  the  improTement  above  VincenoeB  wms 
increased  to  $20,000,  '89,  VJ3o. 
Surre^fi. 
Examination  between  Terre  Haute  and  La  Fayette  ordered  by  act  of  September 
19,  1890.    Made,  1890,  ander  direction  of  Capt.  Magnire,  '91,  2411. 


IVACCAMADF  RITER,  IV.  C.^-Improvembnt  of, 

(Continued  from  Vol.  II,  p.  542.) 

Appropriations* 

1880-'87 $50,400 

1888 L5, 000, '88,  914. 

18JM) 12,500/90,  1231. 

1892 10,000. '^2,  1197. 

Total 87,900 

List  of  appropriations,  '89,  1199. 
Commeri-e. 

Increase  iu,  due  to  improvement,  '88,  916. 
EuKineers. 
Crikf  of  Enginrbrs. 
Reports,  '88,  126;  '89,  157;  '90,  140;  '91,  170;  '92,  170. 

ENGINRKK8  IN  CHARGE. 

Capt.  W.  H.  Bixby,  1885-'89.    Report,  '88,  912. 

Capt.  F.  v.  Abbot,  1889-'—.    Reports,  '89,  1198;   '90, 1229;  91,  1442;  *92,  1196. 
Assistant. 
R.  Whttford.    Reports, '88,  914^  '89,  1200;  '90,  1231;  '91,  1443;  '92,  1197. 
Operations. 
1887-'88.  462  trees,  logs,  and  snags  removed  from  the  river :  710  trees  removed  from 
banks;  repairs  to  jetties  at  Big  Needles  Eye  Shoal  ana  Oat  Bed  Shoal,  '88, 913. 
1888-89.  2,410  trees  and  snags  and  6  cords  of  small  snags  removed  from  the  chan- 
nel ;  5,374  trees  cut  and  trimmed,  and  234  cords  of  brush  removed  from  the 
banks,  '89,  1200. 
1889-90.  991  trees,  stumps,  and  snags  and  6  cords  small  snags  removed  from  the 

channel,  and  1,905  trees  cnt  and  trimmed  npon  the  banks,  '90,  1231. 
1890-'91.  2,739  snags  and  logs  and  10  cords  of  small  snags  removed  from  the  chan- 
nel, and  5,900  trees  and  106  cords  of  brush  cleared  from  the  banks,  '91,  1443. 
1891-'92.  576  snags  removed  from  the  channel,  and  1,074  trees  and  7  cords  of  bmsh 
cleared  from  the  banks,  '92,  1197. 
Projects. 
By  Capt.  Phillips,  1880,  for  improvement  of  Waccamaw  River  by  formation  of  a 
channel  12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width,  from 
the  month  of  the  river  66  miles  upward  to  Con  way  borough;  also  a  channel  178 
miles  farther  to  Lake  Waccamaw ;  estimated  cost,  $29,370,  '80,  848.     Estimate 
revised  in  1885  and  1886  to  $138,400,  '85,  1105;  '86,  1022;  '92,  1196. 
fiurveys. 
Maps. 
'89,  1200. 


ITAPPIfVOERS  CREEK,  N.  ¥•— Improvement  of. 

Appropriations* 

1890 $13, 000, '91,  886. 

Enirineers. 

Chief  of  Enginxers. 

Reports,  '89,  83;  '90,  74;  '91,  84;  '92,  88. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  GUlespie,  1888-'—.    Reports,  '90,  758 ;  '91,  885;  '92,  778. 
Assistant. 

C  G.  Weir.    Report^  '90,  760. 
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WAPPINGERS   CR£ERf  Jf^  T*--Conti(nied. 

Operations. 

1891-'92.  600  linear  feet  of  bulkhead  built,  and  50,000  cubio  yards  of  material 
dredged  and  placed  behind  the  same,  '92,  777. 
Plijrsical  Characteristics. 
Description  of  the  locality,  '90,  758. 

Projectii.  .      .     ,         *    ^  ^ 

By  Lieut.  Col.  Gillespie,  1889,  for  excavation  of  a  navigable  channel  80  feet  wide 
and  8  feet  deep  at  mean  low  water  from  Wappingers  Falls  to  the  month  of  the 
creek;  estimated  coat, $13,000, '90,  759. 
Project  completed  in  1892,  and  no  further  appropriation  recommended,  '92,  777. 

Surveys. 

Ordered  by  act  of  August  11, 1888.    Made,  1889,  under  direction  of  Lieut.  Col.  QH- 

laspie^  '90,  759. 


UFAPPOO    CUT,  8*  C— IMPBOVEMENT  OF. 

(Continued  from  YoL  II,  p.  545.) 

A  ppro  priations. 

1881-'87 $28,000 

1888 : 5, 000, '88,  982. 

1890 10,000,  '90,1228. 

1892 10,000, '92,  1232. 

Total 63,000 

List  of  appropriations,  '88,  982. 
Commerce. 

Commercial  importance  of  the  out,  '88,  981. 
C^ODtFacfls 

1888.  A.  M.'  Bangs,  for  revetting  banks,  at  a  total  of  $3,274,  '89, 1198. 

1890.  T.  Young,  for  dredging,  at  24  cents  per  cubic  yard,  '91,  1479. 
Engineers. 

ClIIKF  OF  ENOINBBRS. 

Reports, '88, 135;  '89, 156;  '90, 140;  '91, 176;  '92,  174. 
Enginerr  in  Charge. 
Cupt.  F.  V.  Abbot,  1888-'— .    Reports, '8^  980;  '89,  1196;  '90,  1227;  '93,  1477;, 
'92,  1231. 
Assistants. 
R.  Wbitford.    Report,  '89,  1200. 
J.  P.  Allen.    Reports,  '90,  1228;  '91,  1479. 
Operations. 
1887-'88.  20,195  cubic  yards  of  material  dredged  from  Elliot   and  Marsh  cutS;. 
oo,  <k51« 

1888-'89.  1,300  linear  feet  of  bank  of  Elliots  Cut  graded  and  covered  with  stone. 
'89  1197 

1889-'9d.  No  operations,  '90»  1227. 

1890-'91.  33,514  cubio  yards  of  material  dredged,  21  trees  and  stumps  and  8  cords 
of  brush  removed  from  bank  at  Elliots  Cut,  '91,  1479. 

1891-'92.  No  operations,  '92, 1231. 
Projects. 

By  Col.  Gillmore,  1880,  for  improvement  of  Wappoo  Cut  by  excavation  of  a  chan- 
nel 90  feet  wide  and  6  feet  deep  at  low  water  from  the  deep  water  of  the  Ash- 
ley to  that  of  the  Stono  River;  also  for  1,600  linear  feet  of  jetty  construction  at 
either  end  of  the  proposed  channel  and  700  linear  feet  of  bulkhead  to  close 
tidal  branch;  estimated  cost^  $34,000,  '81,  1073.  Increased  $3,000  In  1885,  '85, 
1187; '87.  1138,1139, 

Project  revised  in  1888  as  follows:  To  secure  a  channel  width  of  60  feet  between 
low-water  lines;  bnildine  two  training  walls  at  the  Stono  River  entrance; 
reveUing  with  stone  both  banks  of  Elliots  C*ut;  making  a  cut  through  the 
marsh  just  east  of  Elliots  Cut,  and  constructing  two  closing  dams;  building 
a  slight  dam  near  the  western  end  of  Marsh  Cut;  making  a  cut  200  feet  wide 
and  7  feet  deep  at  mean  low  water  across  Ashley  River  Bar;  total  estimated 
cost,  including  wotk  already  done,  $88,000,  '89, 1196;  '91»  1477, 1478. 
Surveys. 

Maps. 
'89,  laOO;  '91, 1479. 
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WABEHARi  HARBOR9  niASS.— IMPROVKMENT  or. 

(Continaed  from  YoL  II,  p.  545.) 

Appropriations. 

l872-'87 $80,000 

1888 4,000/88,491. 

1890 5, 000, '90,  560. 

1892 7, 236, '92,  608. 

Total 96,286 

Contracts. 

1891.  J.  U.  Fenner,  for  dredglDg,  at  20  cents  per  cnbio  yard,  *91,  703. 
Engineers. 

Chief  of  Engineers. 

Reports, '88,  35;  '89.  46;  '90,  40;  '9^  50;  '92,  54. 
Enginekrs  in  Chakgb. 
Mai.  W.  R.  Livermore,  1887-'92.    Reports,  '88,  489;  '89,  612;  '90,  568;  '91,  70L 
Cai>t.  W.  H.  Bixby,  1892-'—.    Report,  '92,  607. 
Opeiations. 
1887-'88.  10,680  cubic  yards  material  dredged,  '88,  490. 
1888-89.  No  operationft,  '89,  613. 
1889~'90.  Sontbem  half  of  ''Reach  No.  8"  dredged  to  a  width  of  175  feet  and  depth 

of  10  feet;  ''Middle  Grouud"  removed,  '90,  559. 
1890-'91.  No  operations,  '91,  702. 
1891-'92.  7,292  cubic  yards  material  dredged,  '92,  606. 
Piiysical  Ciiaraeteristies. 
Description  of  locality,  '90,  558. 
Projects. 
The  project  of  1871  proposed  the  formation,  by  dredging,  of  a  channel  9  feet  deep 
at  low  water  across  Quahaue  Bar,  the  widening  of  the  channel  below  the 
Franconia  Iron  Works,  and  the  removal  of  the  ledge  from  the  Weweanlij^ht 
River  at  its  junction  with  Wareham  River;  estimated  cost,  $45,000,  '72,  953. 
By  Lieut.  Col.  Warren,  1880,  for  improvement  of  the  harbor  by  widening  the  chan- 
nel through  the  "u])per  bar''  to  350  feet,  with  a  depth  of  10  feet,  widening 
and  straightening  the  channel  thence  to  Barneys  Point  to  250  feet  width  and  10 
feet  depth;  also  widening  channel  at  Quahaug  Bnr,  and  constrnctiou  of  brash 
and  stone  barriers  for  the  preservation  of  Long  Beach ;  estimated  cost,  $44,050, 
'81,  553,554;  '87,  541.    Increased,  1887,  by  $12,186,  '87,  542;  '92,  607. 


"VTABE  BITEB9  TA.— Examination  of. 

EniTineers. 

Chief  of  Engineers. 

Report,  '89,  135. 
Engineer  in  Charge. 
Mr.  S.  T.  Abert,  U.  S.  agent,  1888.    Report^  '89,  1034. 
Piiysical  Ciiaracteristics. 

Description  of  the  locality,  '89,  1034. 
Plans. 
In  1888  Col.  Craighill  did  not  consider  the  locality  worthy  of  improvement, '89, 
1034. 
Surveys. 
Examination  ordered  by  act  of  August  11,  1888.    Made,  1888,  under  direction  of 
S.  T.  Abert,  '89,  1084. 


IFABBEN  BIVEB9  B.  I.— Improvement  of. 

(Continued  from  Vol.  II,  p.  546.) 

Appropriations. 

1886-'87 $5,000 

Eng:lneers. 

Chief  of  Engineers. 

Reports,  '88,  38;  '89,  48;  '90,  43. 
Engineer  in  Charge. 

Maj.  W.  R.  Livermore,  1887-'91.    Reports,  '88,  494;  '89,  620;  '90,  56S. 
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WARREN  RITER9  R.  I.— Contlnned. 

Operations* 

1887-'88.  811  tons  of  bowlders,  ledge  lock^  and  gravel  removed,  completing  pro- 
jected improvement,  '88,  495. 
Projects. 

By  Lient.  Col.  Elliot,  1885,  for  improvement  of  Warren  River  by  removal  of  Bnsh- 
worth  Rook  and  bowlders  in  narrow  portion  of  the  channel  below  Little  Island ; 
estimated  cost,  $5,000,  '85,  628;  '87,  547. 


^i^ARRIOR  RITER,  AliA*— (See  Tombiobkb  anp  Black  Warbiob  biysbb.) 


W^ARHriCK  RITER9  MB*— Survey  of. 


Appropriations. 

1892 $6,000 


Cm  ELF  OF  Engineers. 

Reports,  '89,  112 ;  '91,  132. 
Enginrkr  in  Charge. 

W.  F.  Smith,  U.  8.  agent,  1888-'92.    Reports,  '89,  112 ;  '91,  1218. 
Assistant. 
A.  Stierle.    Reports,  '89,  919;  '91,  1218. 
Piiysical  Characteristics. 

Description  of  the  locality,  '89,  919;  '91,  1219. 
Plans. 
By  W.  F.  Smith,  1889,  for  a  12-foot  low- water  channel  100  feet  wide  across  the  har 

at  the  river's  month :  estimatetl  cost  $27,000,  '89,  P20. 
By  W.  F.  Smithy  1891,  for  a  10-foot  low-water  channel  100  feet  wide  from  the 
Choptank  River  to  the  wharves;  estimated  cost,  $18,600,  '91,  1220. 
Snrvevs* 
Examination  ordered  hy  act  of  August  11. 1888.    Made,  1889,  under  direction  of 

W.  F.  Smith,  '89,  919. 
Survey  made,  1891,  under  direction  of  W.  F.  Smith,  '91, 1219. 


^ir A8HIIVOTON  A<tUEDI)€T,  D.  C. 

(Continued  from  Vol.  II,  p.  547.) 

Appropriations. 

1850-'87 $3,934,4351 

1888 20,000  1 

1889 20,000  V91,  3897. 

1890 25,000 

1891 20,000, 

Total 4,019,435 

KoTB.— Since  1878  one-half  the  amoonU  appropriated  hare  been  contributed  by  the  United  States, 
and  the  other  half  by  the  District  of  Columbia.  ^91, 8897. 

List  of  appropriations,  '88,  2754. 
Eng^ineers. 

Chibf  of  Ekqineers. 

Reports,  '88,  310;  '89,  378;  '90,  345;  '91,  436. 
Engineers  in  Chargk. 
Maj.  G.  J.  Lydecker,  1883-^89.    Report,  '88,  2749. 
Col.  J.  M.  Wilson,  1889-'90.    Report,  '89, 2809. 
Lieut.  Col.  G.  H.  Elliot,  189(M— .    Reports,  '90,  3501 ;  '91,  8875. 
Operations* 
1878-88.  General  repairs  necessary  for  maintenauoe  of  aqueduct  and  works  relat- 
ing thereto,  '88,  2749. 
1888-'89.  General  repairs  necessary  for  maintenance  of  aqueduct  and  works  relat- 
ing thereto,  '89,  2809. 
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ITASmiVOTOIV  A^fcUEDirCT,  D.  €.— Continued. 

Operations — Continned. 
1889-'90.  General  repairs  necessary  for  maintenance  of  aquedact  and  works  relat- 
ing thereto,  '90,  3502. 
1890-'91.  General  repairs  necessary  for  maintenance  of  aqueduct  and  works  relat- 
ing thereto,  '91,  3877. 

Physical  Cliaraeteristics. 

Outflow  of  water  from  the  reservoir  measured  at  specific  intervals,  '88,  2751 ;  '89, 
2813;  '90,3515;  '91,3893. 

Projects. 

By  Lieut.  Col.  Elliot,  1890,  for  improvement  of  the  receiving  reservoir,  including 
the  purchase  or  condemnation  of  the  necessary  laud ;  for  improvement  of  the 
distributing  reservoir  by  lowering  the  height  of  the  cross  dam;  protecting  the 
inlet  to  the  aqueduct  at  Great  Falls ;  for  cleaning  out  the  distribnting  reservoir, 
and  for  maintenance  and  repairs;  estimated  cost,  $346,950,  '90,  3509. 

Surveys. 

Maps. 
'90,  3505;  '91,  3897. 


UTASHINOTOIV   HABBOB,  PAIVILICO   BIVEB,  IV*  C— Examina- 
tion OF. 

Eufrineers. 

Chief  of  Engineers. 

Report,  '91,  170. 
Enginkku  in  Charge. 

Capt.  W.  H.  Bixby,  1890.    Report,  '91,  1429, 1433. 
Assistant. 

Lieut.  M.  M.  Patrick.    Report,  '91,  1431. 

Pliysicsil  €liaractcri«tics. 

Description  of  the  locality,  '91,  1429. 

Plans* 

By  Capt.  Bixby,  1890,  for  excavation  of  a  channel  9  feet  deep  and  200  feet  wide 
into  Washington  Harbor,  at  an  estimated  cost  of  $45,000,  '91,  1434. 

Surveys. 

Exammation  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction  of 
Capt.  Bixby,  '91, 1429. 


'WASHIIVOTOIIV9  D*  €•— Increasing  water  supply  of. 

(Continued  from  Vol.  II,  p.  548.) 

Appropriations* 

1882-'87 $1,665,279.30 

1888 355, 000. 00, '92,  3382. 

Total 2,020,279.30 

List  of  appropriations,  '90,  3532. 

Enp^ineers. 

Chief  of  Engineers. 

Reports,  '88,  310;  '89,  378;  '90,  348;  '91,  442;  '92,  416. 
Engineers  in  Charge. 

Maj.  G.  J.  Lydecker,  1882-'89.    Report,  '88,  2755. 

Col.  J.  M.  Wilson,  1889-^90.     Report,  '89,  2817. 

Lieut.  Col.  G.  H.  ElUot,  1890-'—.    Reports,  '90,  35:)1 ;  '91,  3904 ;  '92,  3381. 
Assistant. 

Lieut.  C.  McD.  Townsend.    Reports,  '88,  2764;  '89,  2819. 

Opera  tions. 

1887-88.  Work  on  tunnel  for  aqueduct  extension  continued,  '88,  2756.    Excavation 

and  slope  paving  of  new  reservoir  completed,  '88,  27(.)1. 
1888-'89.  Work  on  tunnel  for  aqueduct  extension  continued,  '89,  2817. 
1889-'91.  Oi)erations  suspended, '90,  3531;  '91,  3904. 
lS91-'92.  Repairs  to  existing  works,  '92,  338L 
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ITASHIlirOTOlf,  D.  C«--CcmtmQed. 

Projects* 

By  Maj.  Lydecker,  1883,  for  increasing  the  water  supply  of  Washington  by  exten- 
sion of  Washington  Aqueduct  from  distributing  reservoir  near  Drovers  Rest  to 
site  of  new  reservoir  near  Howard  University  by  a  tunnel  20,715  feet  lonj^; 
extension  of  dam  at  Great  Falls  of  Potomac  across  Conns  Island  and  Virginia 
Channel;  construction  of  new  distributing  reservoir  in  valley  east  of  Howard 
University,  and  laying  mains  from  reservoir  to  center  of  distnbation,  '84, 2d01» 

Surreys. 

Maps. 
'88,  2766;  '89,  2818. 


ITASHllirOTON,  D.  C.—Water  supply* 

Appropriatioiis* 

1889 $675,  OOO, '89,  2824. 

Contracts. 

1889.  Gloucester  Iron  Works,  for  iron  pipe,  at  $26.57  per  ton ;  Camden  Iron  Works, 
for  iron  pipe,  at  $27.38  per  ton ;  Mohawk  and  Hudson  Manufacturing  Company, 
for  valves  r48-inch  to  &-inch),  at  from  $1425  to  $13;  McNeal  Pipe  and  Foundry 
Company,  for  special  castings,  at  $56  per  ton;  Springman  &  Bro.,  for  hanling 
pipe,  at  80  cents  per  ton ;  T.  B.  Coyle,  for  trench  excavation,  at  24  cents  per  cubic 
yard  for  earth,  and  $2.70  x>er  cubic  yard  for  rock;  Clendenin  Bros.,  for  lead,  at 
4i  cents  per  pound;  R.  A.  Robblns,  for  jute,  at  11.4  cents  per  pound,  '89,  2821. 

1890.  Mellert  Foundry  and  Machine  Company,  for  cast-iron  water  pipe,  at  $35,091, 
'91,  3902.  Mellert  Foundry  and  Machine  Company,  for  cast-iron  water  pipe,  at 
$2,620,  '91,  3903.  O.  W.  Knox,  for  hauling  pipe,  at  70  cents  per  ton,  '91,  3903. 
Camden  Iron  Works,  for  pipe  and  castings,  at  $23.80  per  ton,  '91,  3903. 

1891.  6.  W.  Knox,  for  hauling  pipe,  at  65  cents  per  ton,  '91,  3904. 

Eni^ineers. 

.    Chief  of  Engineers. 

Reports,  '89,  379;  '90,  846;  '91,  441;  '92,  416. 
Engineers  in  Charge. 
Col.  X  M.  Wilson,  1889-^90.    Report,  '89,  2820. 
Lieut.  Col.  G.  H.  EUiot,  1890-'—.    Reports,  '90,  8522 ;  '91,  3897 ;  '92,  3380. 

Lieut.  C.  McD.  Townsend.    Report,  '89,  2824. 

Eiei^islation. 

Act  of  Congress,  March  2, 1889,  providing  for  a  water  supply  for  the  District  of 
Columbia,  '89,  2820. 

Operations. 

1888-'89.  Laying  of  water  mains  in  progress,  '89.  2821. 
1889-'90.  Laying  of  water  mains  completed,  '90,  3523. 
1890-'91.  Further  pipe  laying  in  progress,  '91,  3898. 
1891-'92.  Operations  completed,  '92, 3380. 

Surveys. 

Location  of  the  30-inch  and  48-inch  mains,  '90,  3630;  '91,  3901. 


WATEREE  RIVER,  8.  €•— Impboybment  ow, 

(Continued  from  YoL  U,  p.  549.) 

Appropriations. 

1881-W $36,500 

1888 12, 000, '88,  941. 

1890 12,500/90,1223. 

1892 2,500, '92,  1216. 

Total 62,500 

List  of  appropriations^  '92, 1216. 
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IRTATERfiE  JtlYER,  S.  €•— CoutiDoed. 

Enprineertt. 

CuiKV  OF  Engineers. 

Reports,  '88.  132;  '89,  155;  •90.  139;  '91,  174, 179, 1487,-.  '92,  172. 
Engineers  in  Cdakge. 

Capt.  W.  H.  Bixby,  1885-'89.    Report,  '88,  939. 

Capt.  F.  V.  Abbot,  1889-'— .    Reports, '89,  1189;  '90,  1222;  '91,  1462,1488;   '92, 
1214. 
Assistant. 

R.  Whitford.    Reports,  '88,  941;  '89,  1191;  '90,  1223;  '91,  1463;  '92,  1216. 

Obstructions. 

Obstruction  of  the  river  by  bridges  withoat  drawspans,  '88,  940. 

Operations. 

1887-'88.  No  operations  for  lack  of  fnnds,  '88,  940. 

1888-'89.  Operations  postpaued  awaiting  iutroduotion  of  drawspans  in  bridges 
over  the  river,  '89,  1190. 

1889-'90.  275  logs  and  stumps  and  5  cords  of  snags  removed  from  the  river,  and  360 
trees  removed  fi*om  the  banks,  '90,  1228. 

1890-'9l.  2,413  logs  and  snags  and  56  cords  of  small  snags  removed  from  the  chan- 
nel, and  2,108  trees  and  oO  cords  of  brush  cleared  from  the  banks,  '91,  1463. 

1891-'92.  1,740  snags  and  40  cords  of  small  snags  removed  from  the  channel,  and 
1,806  trees  and  29  curds  of  brush  cleared  from  the  banks,  '92, 1216. 

Plans* 

Ai'ter  examination  in  1891  to  determine  the  advisability  of  making  a  cut-off  across 
the  neck  of  a  bend  in  the  Wateree  River,  about  4  miles  below  Camden,  Capt. 
Abbot  reported  that  the  interests  of  navigation  did  not  demand  such  an 
improvement,  '91,  1488. 

Projects.  • 

By  Capt.  Phillips,  1880,  to  secure  a  4-foot  navigation  between  the  mouth  and  Cam- 
den, a  distance  of  68  miles,  by  removal  or  snaffs,  stumps,  and  similar  obstrac- 
tiouH,  and  removal  of  fallen  and  leaning  trees  from  the  banks;  estiinat^Hl  cost, 
$29,552,  '80, 915, 916.  Increased  in  1881, 1885,  and  1SS7,  on  a<M!ount  of  inadequate 
appropriations,  to  $60,000, '81, 1034;  '85,1124;  '87,1089.  Total  amount  appro- 
priated irom  1881  to  1886,  inclusive,  $35,500;  amount  cs'.ini.ited  to  complete 
project,  $24,500,  '87,  1091 ;  '92,  1214. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direotion 

of  Capt.  Abbot,  '91,  1488. 
Maps. 
'89, 1190. 


HEATER  GAUGES  ON  THE  IMSSISSIPPI  BIYER.— (See  Missis- 
sippi River,  water  gauges  on.) 


ITATCH  Hllili  €OTE,  R.  I.— Examination  or. 

Engrineers. 

Chief  of  Engineers. 

Report,  '91,  62. 
Engineer  in  Charge. 

MaJ.  W.  R.  Livermore,  1890.    Report,  '91,  735. 

Physical  Characteristics. 

Description  of  the  locality,  '91, 735. 

Plans. 

Mi^.  Livermore  did  not  consider  the  locality  worthy  of  improvement,  *91,  735. 

Surveys. 

Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direotion  of 
Mi^.  Livermore,  '91,  735. 
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DTAUKEGAN  HARBOR,  II^L.— Impbovrment  of. 

(Continued  from  Vol.  II,  p.  550.) 

A  ppropriatlons* 

1852-'87 $105,000 

1888 25,000, '88.  1868. 

1890 35, 000, '90,  2364. 

1892 25, 000, '92,  2212. 

Total 190,000 

List  of  appropriatioDBy  '92,  2212. 
Contracts. 

1888.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  12  cents  per 

cnbic  yard,  '89,  2084. 
1890.  J.  M.  Laurie,  for  stone  ballast,  at  $7  per  cord;  6.  Kirk  &  Son,  for  pine  plank, 
at  $19.50  per  M  feet;  Cairo  Lninbor  Compauy,  for  oak  timber,  at  $24.50  per  M 
feet;  Chica^  Forge  and  Bolt  Company,  for  rods,  bolts,  and  spike,  at  2\  cents 
per  pound;  F.  Bairstow,  for  coal,  at  $4.25  per  ton,  '91,  2570. 
1892.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  13f  cents  per 
cubic  yard,  '92,  2212. 
Eii|i:ineers* 
Chiep  of  Engineers. 

Reports, '88,  245;  '89,  284;  '90,  256;  '91,  327;  '92.  313. 
Enginkbbs  U7  Charge. 
Capt.  W.  L.  Marshall,  1884-'89.    Report,  '88,  1867. 

Msy.  C.  E.  L.  B.  Davis,  1889-'92.    Reports,  '89.  2081 ;  '90,  2361 ;  '91,  25Qg^ 
MiO .  J.  F.  Gregory,  1892-^—.    Report,  '92,  2209. 

A  OBI  ATA  NT 

W.  H.  Bearding.    Report,  '88»  1868. 
Operations. 

1887-^88.  71  linear  feet  of  south  pier  completed  and  pier  filling  replaced  by  hired 

labor,  '88,  1867. 
1888-'89.  177  linear  feet  of  sonth  pier  built  by  hired  labor;  17,805  cubic  yards 

material  dredged  under  contract,  '89,  2083. 
1889-'90.  63,069  cubic  yards  material  dredged;  60  cubic  yards  stone  placed  in  south 

pier,  '90,  2360. 
1890-'91.  North  pier  extension  in  progress;  192  linear  feet  built,  '91,  2570. 
1891-^92.  200  linear  feet  of  north  pier  extension  built;  304  linear  feet  of  sand  fence 

built;  9,715  cubic  yards  of  material  dredged,  '92,  2211. 
Projects. 
In  1855,  under  the  appropriation  of  $15,000  of  1852,  one  crib  was  placed  in  line  of 

proposed  bre^k\yater,  which  was  subsequently  destroyed,  '73,  247;  '80, 1942. 
By  Lieut.  Col.  Houston,  1879,  for  formation  of  a  harbor  of  refuge  at  Waukegan  by 

2,590  linear  feet  of  pile-pier  construction,  inclosing  a  basin  of  16  acres  and  a 

dock  front  of  1,260  feet,  the  basin  to  be  dredged  to  a  depth  of  12  feet,  with  the 

ultimate  formation  of  an  inner  basin;  estimated  cost,  $110,000.  '80,  1943, 1946. 

Increased  $50,000  in  1883,  '83, 1711,  and  $20,000  in  1886,  '86, 1686.     From  1880  to 

1886,  inclusive,  $90,000  was  appropriated,  when  it  was  estimated  that  $71,000 

would  be  required  to  complete  ])roject,  '87,  2075. 
In  1889  Maj.  Davis  proposed  the  extension  of  both  piers  500  feet  farther  into  the 

lake,  at  an  estimated  cost  of  $75,000;  this,  together  with  $71.C0O,  the  amount 

estimated  in  1887  for  completion  of  project,  makes  $146,000  for  completion  of 

improvement^  '89,  2083, 2084;  '92,  2209. 
Surreys. 
Maps. 
'89,  2084. 


ITEIR  RIVEH,  MASS.—ExAMiNATiON  or. 
Enirineers. 

ClIIKF  OF  EnGINKKRS. 

1  L'port,  '89,  43. 
Enginker  in  Charge. 
Lieut.  Col.  S.  M.  Mansfield,  1888.    Report,  '89,  597r 
Physical  ChariH^teristics. 

Description  of  the  locality,  '89,  597. 
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DTEIR  BITER,  MASS.— Con tinaed. 

Plans. 

By  Lieut.  Col.  Mnnsfieldy  1888,  for  iroprovement  of  the  chanuel  entrance  by  rook 
remoyal  and  buoyage;  estimated  cost,  $7,000,  '89,  599. 
Surveys* 
Exam; nation  ordered  by  act  of  August  11, 1888.    Made,  1888,  under  direction  of 
Lieut.  CoL  Mansfield,  '89,  597. 


ITEIiliFLiEET  HARBOR,  JTIASS. -Improvement  07. 

(Continued  from  Vol.  II,  p.  552.) 

Appropriations* 

187-2-'87 $5,000 

1888 7,000, '88,  588. 

1890 4, 000, '90,  513. 

Total 16,000 

Commerce. 

Value  of  rtsliermen's  yield,  '88,  476, 477. 
Contracts. 

A.  R.  \Vri<rht,  for  dredging,  at  42  cents  per  cubic  yard,  and  removal  of  bowlders 
weighing  over  3  tons,  at  $10  per  cubic  yurd,  'd9i  588. 
En^inceis. 
Chief  ok  Engineers. 

Keports,'88,  31,32;  '89,  42;  '90,  36;  '91,  44;  '92,  50. 
Engineers  in  Charge. 
Lieut.  CoL  G.  L.  Gillespie,  188^^89.    Report,  '88,  476, 477. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.     Reports,  '89,  587;    '90,  512;   '91,   663; 
'92,  591. 
Assistant. 
8.  Mnngensen.    Report,  '88,  479. 
Operations. 
1887-89.  No  operations,  '88,  476;  '89,  588. 
1889-'90.  16,984  cubic  yards  material  dredged,  '90,  512. 
1890-'92.  No  operations,  '91,  604;  '92,  592. 
Projects. 
For  project  prior  to  1888  see  '89,  587. 

By  Lieut.  Col.  Gillespie,  1888,  for  improvement  of  the  harbor  by  the  excavation 
of  a  channel  4,200  feet  long,  100  feet  widn  at  bottom,  and  6  feet  deep,  mean 
low  water,  from  the  Deep  Hole  to  the  wharves ;  estimated  cost,  $24,000,  '88, 
476;  '89,  587;  '92,  591.  Increased  in  1889,  on  account  of  rise  in  prices,  to 
$38,000,  '89,  588. 
Surveys. 
Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Lieut.  CoL 

Gillespie,  '88,  477. 
Maps. 
'88,  478. 


DTESTERIV   RIVERS.— Removing  snaos  and  obstructions  from. 
(See  Mississippi  River,  Missouri  River,  and  Arkansas  River.) 


WESTPORT  HARBOR,  IHASS.— Improvement  ov. 

(Continued  from  Vol.  II,  p.  552.) 

Appropriations. 

1886-'87 $1,000 

1890 1,000,  '91,  707. 

1892 1,000,  '92,  613. 

Total 3.000 
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WESTPOBV   HARBOR,  IflASS.-Continued. 

Enirlneers. 

Chief  of  Enginbbrs. 

Reports,  '88,  36;  '89,  55;  '91,  52,80;  '92,  56. 
Engimkbks  in  Charok. 
Mai.  W.  R.  Liyermore,  1887-^92.    Reports,  '88,  491;  '89,  645;  '91,  706. 
CoL  D.  C.  Houston,  1891-'92.    Report,  '91,  840. 
Capt.  W.  H.  Bixby,  1892-'—.    Report,  '92,  612. 
Operations. 
1887-88.  Improyement  completed  by  construction  of  a  brush  Jetty  at  Horse  Neck 

Point,  '88,  492. 
1888-'91.  No  operations,  '91,  706. 

1891-^92.  230  tons  of  stone  used  in  reconstruction  of  Horse  Neck  Jetty,  '91,  612. 
Physical  Characteristics. 

Location  of  the  harbor,  '88,  491;  '89,  645. 
Plans. 
By  Col.  Houston,  L891,  for  excavation  of  a  channel  100  feet  wide  and  6  feet  deep 
at  mean  low  water  between  Sau^atuck  and  Westport;  estimated  cost,  $40,000, 
with  an  aunnal  cost  of  $2,000  lor  maintenance ;  estimated  cost  of  a  4-fuot 
channel  60  feet  wide  up  to  Westport,  $10,000,  '91,  842. 
Projects. 
By  MaJ.  Warren,  1878,  for  the  protection  of  Horse  Neck  Point  from  erosion  by  the 
construction  of  jetties  at  tnat  point;  estimated  cost,  $1,000,  '86,  592;  '87,  543. 
By  Maj.  Livermore,  1888,  for  further  improvement  of  the  harbor  by  extension  of 
tiie  jetty  on  Horse  Neck  Point,  and  hedging;  estimated  cost,  $2,000,  '89,  646; 
'91,  706. 
Surveys. 
Examination  of  Westport  Harbor  and  east  and  west  branches  of  Westport  River 
ordered  by  act  of  August  11,  1888.     Made,  1888,  under  direction  of  Moj.  Liver- 
more,  '89,  645. 
Examination  of  Saugatuck  River  ordered  by  act  of  September  19,  1890.    Made, 
1891,  under  direction  of  Col.  Houston,  '91,  840. 


WCSTCHESTEB  CREEK,  N.  T.— Survey  of. 

Engrineers. 

Chief  or  Engineers. 

Report,  '91,  94. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie,  1890.    Report,  '91,  954, 955. 

A  BHIfiTANT 

G.  \V.  Kuehnle.    Report,  '91,  957. 
Phy«»ical  Characteristics. 

Description  df  the  locality,  '91,  954. 
Plans. 
By  Lieut.  Col.  Gillespie,  1891,  for  excavation  of  a  navigable  channel  100  feet  wide 
and  8  feet  deep  at  mean  low  water  across  the  estuary,  thence  80  feet  wide  and 
8  feet  deep  to  a  point  1,000  feet  above  Scrivens  Dock,  and  thence  60  feet  wide 
and  8  feet  deep  to  the  head  of  navigation;  estimated  cost,  $27,500,  '91,  956. 
Snrveys. 
Survey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 
Lieut.  Col.  Gillespie,  '91,  955. 


UTEST  IVECK  RIFER,  TA.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '91,  153. 
Engineer  in  Charge. 

Capt.  G.  J.  Fiebeger,  1891.    Report,  '91, 1334. 

ASSI 8T  ANT. 

J.  P.  White.    Report,  '91,  1326. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  1325. 
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WEST   MECK  RIVER,  V A.— Continued. 

]?lan8« 

In  1891  C»pt.  Fiebeger  considered  the  river  worthy  of  improvement  ae  far  aa 
Owens  Bridge.  The  improveniont  proposed  contemplates  straightenine  and. 
enlarging  the  channel,  removing  snags  and  similar  obstructions,  and  the 
formation  of  a  turning  basin,  at  an  estiiiiiitod  cost  of  $9,000.  The  river  above 
Owens  Landing  was  not  considered  worthy  of  imxtrovement,  '91,  1325. 

Surveys. 

Examination  made,  1891,  under  direction  of  Capt.  Fiebeger,  '91,  1324. 


^fVETIPRIIV  RITER9  HID.— Examination  ov. 

(Continued  from  Vol.  II,  p.  553.) 

Engrineers. 

Chikf  of  Enginebrs. 

Report,  '89,  112. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1889.    Report,  '89,  910. 
Assistant. 
A.  Stierle.     Report,  '89,  910. 
Phynical  Characteristics. 

Description  of  the  locality,  '89, 910. 
Plans. 
In  1889  Col.  Craighill  did  not  consider  the  river  as  worthy  of  improvement,  *89, 910. 

Survejrs. 

Examination  ordered  by  act  of  Angnst  11^  1888.     Made,  1888,  under  direction  of 
W.  F.  Smith,  '89.  910. 


ITEYIVIOUTII  RITER,  HE  ASS. -Improvement  of. 

Appropriations. 

1890 $10, 000, '91,  666. 

1892 10, 000, '92,  586. 

Total 20,000 

Comuierce. 

Saving  in  freight  charges  to  he  derived  from  improvement,  '90,  521 ;  '91,  682. 
Contracts. 
1890.  A.  R.  Wright,  for  dredging,  at  37^  cents  per  onhio  yard,  and  removal   of 
bowlders,  at  $9  each,  '91,  656. 
En$i:ineers. 
Chief  of  Engineers. 

Reports, '89,  44;  '90,  38;  '91,  42,47;  '92,  48. 
Engineer  in  Charge. 

Lieut.  Col.  S.  M.  Mansfield,  1888-'—.    Reports,  '90,  521;  '91,  655;  '92,  584. 
Assistant. 
S.  Haagensen.    Reports,  '90,  522;  '91,  683. 
Operations. 
1890-'91.  18,389  cnhic  yards  material  dredged,  '91,  656. 
189W92.  5,5^5  cubic  yards  material  dredged,  '92,  585. 
Piiysical  Characteristics. 

Description  of  the  locality,  '90,  523;  '91,  682. 
Plans. 
By  Lieut.  Col.  Mansfield,  1891,  for  excavation  of  a  channel  through  the  ont>eT  bar 
200  feet  wide  and  12  feet  deep  at  mean  low  water,  and  also  widening  and  deep- 
ening the  natural  channel  of  the  river  to  the  same  dimensions  up  to  the  wharf 
of  the  Fertilizer  Company ;  estimated  cost,  $22,000,  '91,  683. 
Projects. 
By  Lieut.  Col.  Mansfield,  1889,  for  improvement  of  the  river  i^om  Qnincey Point  to 
East  Braintree  by  dredging  a  channel  7,000  feet  long,  from  50  to  100  feet  wide, 
and  6  feet  deep  at  mean  low  water;  estimated  cost,  140,000,  '90,  522;  '92,  584. 
Sui*veys. 
Ordered  by  act  of  August  11,  1888.    Made,  1889,  under  direction  of  Lieut.  CoL 

Mansfield,  '90,  522. 
Survey  ordered  by  act  of   September  19,  1890.      Made,  1891,  under  direction  of 
Lieut.  Col.  Mansfield,  '91,  683. 
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W^HITE  RITER,  ARK.— Improyhmk^tt  of. 

(Continued  from  VoL  11,  p.  553.) 

Appropriations. 

1874-'87 $166,000 

1888 25,000/88,  1403. 

1890 30, 000, '90,  1946. 

,  1892 75, 000,  '92, 1686. 

Total 296,000  . 

Commerce. 

Prospective  advantages  to  result  from  improyement,  '89, 1657;  '90, 1944;  '92, 1685. 
£n9iiieers. 

Chief  of  Engineers. 
Reports, '88, 188;  '89,  221;  '90,  199;  '91,  252;  '92,  244. 

Engineer  in  Charge. 
Capt.  H.  S.  Taber,  1884-^—.     Reports, '88,  1403;  '89,  1655;  '90,  1942;  '91,  2048; 
'92,  1683. 
Operations. 

1887-88.  Snags  and  logs  removed  near  Dewalls  Bluff  and  Clarendon,  '88,  1404. 

1888-89.  Six  barges,  pile  driver,  and  quarter  boat  built ;  snagging  operations  begun, 
'89  1656. 

1889-'9d.  620 linear  feet  of  dam  repaired;  2,440  linear  feet  of  dam  built;  367oubio 
yards  of  rock  blasted  and  removed,  '90,  1943. 

1890^'91.  1,460  linear  feet  of  dam  work  built,  and  11  cubic  yards  of  rock  removed 
from  the  channel,  '91,  2048. 

1891-^92.  2,844  cubic  yards  of  rook  and  510  cords  of  brush  used  in  dam  construc- 
tion, '92,  1684. 
Projects. 

A  project  for  the  improvement  of  the  river  between  Jacksonpoirt  and  Buffalo,  made 
in  1871-72,  proposed  the  removal  of  snags,  logs,  ^nd  rook,  and  the  improvement 
of  shoals  by  the  construction  of  wing  dams,  '71,  370;  '72,  376;  '80,  1314;  '85, 
1592. 

The  improvement  of  the  river  at  Buffalo  Shoals  was  proposed  to  be  accomplished 
by  removal  of  bowlders  and  the  construction  of  7  spur  dikes,  '78,  661. 

From  1874  to  1879,  inclusive,  $70,000  was  appropriated  for  the  improvement  of  the 
river  above  Jacksonport,  '74,  i,  63;  '76,  i,  80;  '79,  115. 

In  1887  it  was  estimated  that,  pending  plans  and  estimates  for  the  permanent 
improvement  of  the  river,  a  yearly  appropriation  of  $8,000  for  tho  removal  of 
snags  would  be  required  for  one  or  two  years,  '87,  308, 1530. 

By  Capt.  Taber,  1888,  for  permanent  improvement  of  the  river,  giving  a  minimum 
depth  of  5  feet  at  extreme  low  water  from  the  month  to  Newport,  and  a  depth 
of  2  feet  at  low  water  from  Newport  to  Buffalo  Shoals,  by  construction  of  spur 
dikes  to  contract  the  flow,  and  by  removal  of  obstructions;  estimated  cost, 
$105,315,  '88,  1407-1412. 


WHITE  RIYER,  IND.— iMPRovEMEirr  ov. 

(Continued  from  Vol.  11,  p.  556.) 

Appropriations* 

1879-'87 $102^500 

1888 5, 000, '88,  1745. 

1892 5, 000, '92,  2037. 

Total 112,500 

Contracts. 

1887.  M.  Cox,  for  dredge  hnU,  at  $995,  '88»  1746. 
EiiKiiieers* 

Chief  of  Engineers. 

Reports,  '88,  221;  '89,  258;  '90,  232;  '91,  298;  '92,  285. 
Engineers  in  Charge. 

Maj.  A.  Stickney,  l886-'89.     Reports,  '88,  1745;  '89,  1937. 

Capt.  E.  Maguire,  1890.    Report,  '90,  2234. 

Lieut.  Col.  G.  J.  Lydecker,  1891-'—.    Reports,  '91,  2409 ;  '92,  2037. 
Assistant 

O.  L.  Petitdldier.    Reports, '88,  1746;  '89,  1938;  '90,  2235;  '91,  2410;  *92,  2038. 
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IRTHITE  RIVER,  IND.-Continaod. 

Operations. 

1887-'88.  5,190  cubic  yards  rock  removed,  '88,  1745. 
lS88-'89.  7,835  cubic  yards  rock  removed,  '89,  1938. 
1889-'90.  No  operations,  '90,  2234. 
189a-'91.  No  operations,  '91,  2409. 

1891-'92.  350  linear  feet  of  guiding  dike  built  at  Kellys  Ripple,  '92,  2038. 
Projects. 
By  M%j.  Smith,  1879,  for  the  formation  of  a  channel  with  a  clear  depth  of  2  feet 

from  the  mouth  to  Portersville  on  the  East  Fork  'and  Falls  on  the  West  Fork, 

by  removal  of  snags  and  deepening  channel  by  wing  dams  and  dikes,  '79,  148, 

1454 ;  '81,  2007. 
Modified  in  1880  to  obtain  a  channel  3^  feet  deep  from  month  to  Hazelton  by  rock 

removal  at  Kellys  Ripple,  dike  construction,  and  removal  of  snags,  '80,  1843 ; 

'87,  279. 
From  1879  to  1886,  inclusive,  $102,500  waa  appropriated ;  amount  estimated  to  com* 

plete  project,  $17,500,  '87,  247. 


IWITE  RIFER  HARBOR,  lUICH.—IifPROYEMENT  or. 

(Continued  from  YoL  II,  p.  556.) 

Appropriations* 

1857-W $247,550 

1888 10,000,  '88,  1901. 

1890 17,000,  '90,  2635. 

1892 5, 000, '92,  2333. 

Total 279,550 

List  of  appropriations,  '92,  2332. 
Contracts* 

1889.  Stephen  Bedford,  for  white  pine  timber,  at  $21  per  M  feet,  B.  M.,  '89,  2180. 
Geer  &  Crawford,  for  edgings,  at  $2.50  per  cord,  '89, 2180.  Chicago  and  Lemont 
Stone  Company,  for  stone,  at  $8.24  per  cord,  '89,  2180.  Parkhurst  &  Williaoi- 
son,  for  drift  bolts,  at  2  cents  per  pound,  '89,  2180. 

1890.  £.  G.  Crosby,  for  edgings,  at  $2  per  cord,  '90,  2635. 

1891.  Gay  lord  &  Wing,  for  white  pine  plank,  at  $15  per  M  feet;  G.  W.  Crouter.  for 
spike,  at  3  cents  per  pound;  £.  G.  Crosby,  for  edgings,  at  $2  per  cord,  and  F.  A. 
Hagen,  for  stone,  at  $2.24  per  cord,  '91,  2688. 

Unirineers. 
CiiiKF  OF  Engineers.  , 

Reports,  '88,  254;  '89,  298;  '90,  268;  '91,  339;  '92,  325. 
Engineers  in  Cha^rge. 
Maj.  S.  M.  Mansfield,  1888-'89.    Report,  '88,  1908. 

Maj.  VV.  Ludlow,  1889-'—.    Reports,  '89,  2179;  '90,  2634;  '91,  2687;  '92,  2331. 
Operations* 
1887-88.  300  linear  feet  of  old  north  pier  superstructure  removed;  4,190  cubic 

yards  material  dredged  from  the  harbor,  '88,  1909. 
1888-'89.  6,343  cubic  yards  sand  dredged,  '89,  2179. 
1889-^90.  714  linear  feet  sand  fence  built;  6,313  cubic  yards  material  dredged,  '90, 

2634. 
1890-'91.  Repairs  and  new  superstructure  to  377  linear  feet  of  south  pier;  repairs 

to  outer  end  of  north  pier,  '91,  2687. 
1891-'92.  Repairs  to  piers  and  superstructure  construction  continued,  '92,  2332. 
Physical  Ciiaraeterisllcs. 

Description  of  the  locftlity,  '90,  2634. 
Projects. 
By  Maj.  Wheeler,  1866,  to  secure  a  channel  200  feet  wide  and  12  feet  deep  connect- 
ing Lake  White  and  Lake  Michigan,  the  channel  to  be  maintained  by  pile  pro- 
tection and  crib  piers;  estimated  cost,  $170,530, '66,  iii,  13;  iv,  144, 145.    Esti- 
mate increased,  1873,  to  $220,445,  '84,  1982. 
By  Capt.  Lockwood,  1884,  for  extension  of  south  pier  200  feet  and  north  pier  250 
feet,  and  dredging  between  piers;  estimated  cost,  $104,225, '84,  1982.    From 
1867  to  1886,  inclusive,  $247..'350  was  appropriated. 
In  1887  it  was  estimated  that  $84,225  would  be  required  to  complete  the  project, 
'87,  2188. 
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IVHITE  OAK  RIVER,  IV.  €•— Examination  of. 

Kugrineers. 

C'HiKF  OF  Engineers. 

Reports,  '89,  148 ;  '90,  170. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1888-'91.     Reports,  '89,  1127 ;  '91,  1434. 
Physical  Gbaracterii^tics* 

Description  of  the  locality,  '89,  1127. 
Plans* 

By  Capt.  Bixby,  1889,  for  securing  navigation  for  steamboats  from  the  ocean  to 
Sabistons  Bridge,  a  distance  of  29  miles,  and  thence  a  channel  for  flats  about 
21  miles  farther  to  Collins  Ford;  estimated  cost,  $45,000,  '89,  1129. 
By  Capt.  Bixby,  1890,  for  a  steamboat  navigation  from  Roberts  Landing  to  Sabis- 
tons Bridge,  and  a  flatboat  navigation  from  thence  to  Collins  Crossing;  esti- 
mated  cost,  .14,550,  '91,  1435. 
Surveys, 
Examination  ordered  by  act  of  August  11,  1888.    Made»  1889,  under  direction  of 

Capt.  Bixby,  '89,  1127. 
Examiuation,  &om  Roberts  Landing  to  Collins  Crossing,  ordered  by  act  of  Septem* 
ber  19^  1890.    Made,  1890,  under  direction  of  Capt.  Bixby,  '91,  1434. 


iriCOJniCO  RITER,  mo.— improvement  or. 

(Continued  from  Vol.  II,  p.  557.) 

Appropriations* 

1872-'84 $50,000 

1890 10,000, '91,  1194. 

1892 6, 500, '92,  975. 

Total 66,500 

List  of  appropriatious,  '88,  751. 

Commerce. 

Commercial  interests  to  be  furthered  by  improvement,  *90,  948,  949. 

Contracts. 

1891.  F.  C.  Somers,  for  dredging,  at  12  cents  pet  cubic  yard,  '91,  1194. 

Eniclneers. 

Chief  of  Engineers. 

Reports,  '89,  112;  '90,  102;  '91,  128;  '92,  128. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  S.  agent,  1887-'—.    Reports,  '88, 751 ;  '90, 947 ;  '91,  1193 ;  '92, 975. 

A  Bfif  AT  A  ItfT 

A.  Stierle.    Report,  '90,  947,  950. 

Operations. 

1887-'88.  No  operations  since  1885,  at  which  time  the  project  was  completed,  '88, 751. 

1888-'91.  No  operations,  '91,  1194. 

1891-'92.  65,918  cubic  yards  material  dredged,  '92,  975. 

Plans.  ' 

By  W.  F.  Smith,  U.  S.  agent,  1889,  for  improvement  of  the  Wicomico  River  by  exca- 
vation of  a  9-foot  low-water  channel  from  the  natural  9- foot  curve  to  the  draw- 
bridge at  the  town  of  Salisbury,  involving  the  removal  of  about  116,000  cubic 
yards  of  materia^;  estimated  cost,  $23,200,  '90,  950. 

Projects. 

By  Lieut.  Col.  CraighiU,  1871,  for  the  formation  of  a  channel  70  feet  wide  and  7 
feet  deep  at  low  water  from  the  mouth  to  the  town  of  Salisbury,  part  of  the 
dikes  to  bo  built  by  private  parties,  '71,  661,  663;  '72,  685;  '75,  ii,  70. 

In  1884  the  project  was  modified  to  give  increased  width  to  the  channels  and  to 
straighten  them  at  bends,  '84,  959;  '87,  96. 

The  work  was  completed  in  1885  under  aggregate  appropriations  of  $50,000,  '87, 844. 

By  W.  F.  Smith,  1890,  for  excavation  of  a  9-f«)<)t  low-wator  ehannel  from  the  natural 
9-foot  depth  in  the  river  below  to  the  drawbridge  at  Salisbury,  the  channel 
width  to  be  150  feet;  estimated  cost,  $23,200,  '90,  948. 

purveys. 

Ordered  by  act  of  Angust  11,  1888.    Made,  1889,  under  direction  of  W.F.  Smith, 

^      U.  S.  agent,  '90,  947,  950. 

8648 31 
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iriCOMieO  BIVER  (GREAT),  yA.-~£xAJOXATioN  or. 

Enirineers* 

Chisf  of  Enoinebrs. 

Report,  '91,  116. 
Enoixesr  in  Chargk. 

Lieut.  Col.  P.  C.  Hainn,  1891.    Utp&tt,  *91,  1288. 
Physical  Characteristics* 
Description  of  the  locality,  '91,  1288. 

Plans. 

In  1891  Lieut.  Col.  Hains  did  not  consider  the  trade  of  the  locality  sufficient  tc 
warrant  an  improvement,  '91,  1288. 
Snrvejrs. 
Examuation  made,  1891,  under  direction  of  Lieut.  Col.  Hains,  '91,  1288. 


WIIiliAinETTE     BITER,     OREO.— Sukvky     for     improvkmiskt    at 
Clackamas  Rapids,  Ross  Island,  and  Corvallis  City. 

Engineers. 

Chirf  of  Enginrbrs. 

Reports,  '91,  421 ;  '92,  393. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1892.    Report,  '92,  2840, 2842, 2844, 2847. 
Physical  Characteristics* 

Description  of  the  river  at  Ross  Island  and  Clackamas  Rapids,  '92,  2842, 2844. 
Plans. 
By  Maj.  Handbury,  1891,  for  formation  of  a  channel  100  feet  wide  and  14  feet  deep 
at  low  water  at  Ross  Island  by  dredging,  closing  chutes,  and  works  of  contrac- 
tion ;  for  improvement  at  Clackamas  Rapids  by  removal  of  the  old  dam  at  the 
l^ead  of  the  rapids,  and  the  construction  of  6,800  linear  feet  of  dike  for  the  con- 
traction and  direction  of  the  current;  for  improvement  at  Corvallis  by  removal 
of  &nag8  and  similar  obstructions ;  estimated  cost,  $138,900,  '92,  394. 
Surveys. 
Survey  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of  Mai. 
Handbury,  '92,  2842, 2844, 2847. 


iriJLEiAlIIETTE  RIVER,  OREO.— Examination  for  dbkpening  chan- 
nel ON  WKST  side  of  SWAN  ISLAND. 

Enffineers. 

Chief  of  Engineers. 

Report,  '91,  3374. 
Engineer  in  Charge. 
Maj .  T.  H.  Handbury,  1890.    Report,  '91, 3374. 
Plans. 
In  1890  Mig.  Handbury  did  not  consider  the  locality  worthy  of  improvement,  *91, 
2373. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direotion  of 
Maj.  Handbury,  '91,  3374. 


WIIiLAIVIETTE  RIYER,  OREG.,  helow  Portland.—( See  Colum- 

BiA  Rive  It,  (lower)  Orbg.) 


iriliLAmETTE  RITER  (UPPER),  OREO.— Improvbbcbkt  of. 

(Continued  from  Vol.  II,  p.  558.) 
Appropriations. 

1871-'87 $156,500 

1888 29, 000, '88,  2188. 

1890 11, 000, '90,  3063. 

1892 *  30, 000, '92,  2837. 

Total 225,500 

List  of  ai^propriations,  '91,  3369. 

^Of  which  13,000  is  to  be  uaed  in  improvoment  of  Yamhill  River,  '92«  2837. 
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UriLI^AREETTE  HIVER  (IJPPEB),  OREO.— Continued. 

Engrineers. 

Chirf  ok  Engixtcrrs. 

Keport8,'88,  305;  '89,  363;  '90,  328;  '91,  417;  '92.  391. 
Enoinekrs  in  Charge. 

Maj.^V.  A.  Jones,  1884-'90.  .  Reporte,  '88,  2187;  '89,  2576, 2579. 

Majj.  T.  H.  Handbury,  1890-'—.    Reports,  '90,  3061 ;  '91,  3368;  '92,  2835. 

Operations. 

1887-'88.  No  operations,  '88,  2187. 

1888-'89.  2,364  linear  feet  of  pile  dike  built;  1,676  linear  feet  of  bank  revetted; 
6,720  cubic  yards  of  bank  excavated  and  810  piles  driven ;  825  snags  removed, 
•89.  2578. 

1889-'90.  Snagging  operations  continued,  '90,  3062. 

1890-'91.  35  snags  and  20  overhangiilg  trees  removed,  '91,  3368. 

1891-'92.  577  snags  removed,  '92,  2836. 
Physical  Ciiaraetei'istics* 

Description  of  the  river,  '89,  2579. 
Projects. 

The  project  for  the  improvement  of  the  Upper  Willamette  River,  between  Port- 
laud  and  Corvallis,  a  distance  of  114  miles,  was  adopted  in  1870,  and  consisted 
in  removal  of  snags  and  the  improvement  of  the  channel  at  rapids  by  scrap- 
ing, removal  of  wreck,  bowlders,  and  gravel,  and  the  construction  of  wing 
dams, '71,  905;  '80,  2284.  From  1871  to  1877  $71,500  was  appropriated, '78, 
1329. 

In  1878  a  project  was  submitted  for  the  constntction  of  out-off  and  wing  dams  above 
Cor  vail  is,  the  construction  of  a  new  snag  boat,  and  the  improvement  of  the 
rapids  at  Bissells  and  Doves  Rocks ;  estimated  cost,  $80,000,  '78,  1329. 

In  1886,  an  aggregate  of  $155,.500  having  been  appropriated,  it  was  estimated  that 
$29,000  would  be  required  to  complete  the  project,  '86,  1941. 

In  1889  Maj.  Jones  proposed  the  improvement  of  the  reach  between  Portland  and 
Oregon  City  by  construction  of  a  riprap  dike  6,000  feet  in  length  to  protect 
the  Willamette  from  the  debris  brought  down  by  the  Clackamas  River,  and 
the  excavation  of  a  chanuel  with  a  low-water  depth  of  8  feet  and  a  width  of 
150  feet;  estimated  cost,  $60,000,  '89,  2581, 2582. 


WILinilVGTOlV  HARBOR,  €AL.— Improvemknt  of. 

(Continued  from  Vol.  II,  p.  559.) 

A  ppropriations. 

1871-'87 $780,000 

1888 JM),O0O,  '88,2113. 

1890 34,000,  '90,  2901. 

1892 51,000,  '92,2627. 

Total 955,000 

List  of  appropriations,  '92,  2627. 
Contracts. 

1890.  K.  Axman,  for  dredging,  at  55  cents  per  cubic  yard,  '90,  2901.    P.  O'Neil,  for 
rock,  at  $2.27  per  ton,  '91,  2957. 

1891.  A.  A.  Polhamus,  for  rock,  at  $2.09  per  ton,  '91,  2958. 
Eiiirineers. 

Chief  of  Engineers. 

Reports, '88,  292;  '89,  346;  '90,  312;  '91,  391;  '92,  368. 
Engineer  in  Charge.  * 

Lieut  Col.  W.  H.  H.  Heuyaurd,  1886-'—.    Reporte,  '88,  2111 ;  '89, 2474 ;  '90, 2900 ; 
•91,  2956;  '92,  2626. 
Assistant.- 
Lieut.  J.  J.  Meyler.    Report,  '91,  2958. 
Operations. 
1887-'88.  8,198  tons  stone  delivered  in  west  jetty ;  dredging  of  inner  channel  begun, 

'88,  2112. 
1888-89.  Part  of  Jetty  on  east  side  of  the  harbor  raised  and  strengthened;  repairs 

to  plant,  '89,  2475. 
1889-^90.  13,498  cubic  yards  material  dredged  from  inner  channel,  '90,  2901. 
1890-'91.  62,295  cubic  yards  material  dredged;  15,123  tons  stone  delivered  in  west 
jetty,  '91,  2957. 
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WIJLMIlV»TOI¥  HARBOR,  CAL.— Continued. 

Operations— Continued. 

1891-92.  21,309  tons  of  rock  deposited  in  extending  east  jetty  and  in  strengthening 
west  jetty, '92,  2626. 
Projert!«. 

By  Jiieiit.  Col.  Mondell,  1871,  for  protection  of  harbor  and  channel  entrance  nt 
Wilmington  by  constmction  of  6,700  linc^ar  feet  of  timber  and  stone  break- 
water; estimated  cost,  $400,000,  '71,  947.  For  protection  of  work,  $30,000, 
•74,  ii,  370.    For  completion,  $100,000,  '76,  ii,  617 ;  '80,  2232. 

By  Lient.  Col.  Mendell,  1881,  for  an  increase  in  channel  depth  from  10  feet  to  15  feet 
at  low  water  by  excavation  of  the  reef  to  a  width  of  400  feet,  extension  of 
jetties  beyond  Deadmans  Island  in  the  Bay  of  San  Pedro  to  a  depth  of  18  feet, 
excavation  of  sand  between  jetties,  and  the  elevation  of  existing  works  to  2 
feet  above  high  water;  estimated  cost,$291,7(j(i, '81,  2467;  '86,  1912.  Causes 
for  increaeed  cost, '85,  2335,  2336 ;  '86,1913.  From  1871  to  1886,  inclusive, 
$780,000  has  been  appropriated;  estimated  cost  of  completion  of  project, 
$175,000,  '86,  1914;  '87,  2430. 
Surveys* 

Uy drographic  survey  of  harbor  made,  1888,  under  direction  of  Lieut.  CoL  Benyaord, 
'88,  2112. 


iriLinilVOTON  HARBOR,  D££..— Improvemekt  or. 

(Continued  from  Vol.  II,  p.  560.) 

Appropriations* 

1836-^87 $259,606 

1888 30,  000, '88,  740. 

1890 30, 000, '90,  919. 

1892 40, 000, '92,  947. 

Total 359,606 

List  of  appropriations,  '88,  740. 
Contracts. 

1889.  National  Dredging  Company,  for  dredging,  at  14  cents  per  cubic  yard,  '90, 920; 
Ira  Lunt,  for  jetty  repair,  '90,  020. 

1891.  Atlas  Dredging  Company,  for  dredging,  at  8  cents  per  cable  yard,  '91,  1137. 
Ens^inccrs. 

Chikf  ok  Engineers. 
Reports, '88,  87;  '89,  103;  '90,  93;  '91,  119;  '92,  120. 

Board  of  Engineers. 
Commission  constituted  by  S.  O.  No.  66,  at  Philadelphia,  Pa.,  Jnne  18, 1891,  to 
consider  and  report  upon  the  improvement  of  Wilmington  Harbor.    Report, 
'91,  1138.     (Col.  Houston,  Maj.  Raymond,  and  L.  Y.  Schermerhom,  C.  £.) 

Engineers  in  Charge. 
W.  F.  Smith,  U.  S.  agent,  1885-'—.     Reports,  '88,  739;   '89,  881;   '90,  917;   '91, 
1136;  '92,  946. 
Operations. 

1887-^88.  Dredging  under  contract  with  American  Dredging  Company  completed, 
'88  739. 

1888-'89.  No  operations,  '89,  882. 

1889-'90.  165,214  cubic  yards  material  dredged ;  repairs  made  to  jetty,  '90,  918. 

1890-'91.  235,340  cubic  yards  material  dredged,  '91,  1136. 

1891-'92.  67,645  oubio  yards  material  dredged,  '92,  946. 
Piann. 

By  Commission,  1891,  for  the  permanent  improvement  of  the  harbor  by  (1)  altering 
the  sewerage  system  of  Wilmington  so  as  to  prevent  the  discharge  of  solid 
matter  into  Christiana  River;  (2)  rectifying  the  channel  at  the  mouth  of  the 
river  by  the  construction  of  1,400  linear  feet  of  earth  and  stone  jetty  and 
1,200  linear  feet  of  pile  and  stone  dike  on  the  south  side  of  the  entrance ;  (3) 
rectification  of  the  channel  at  the  Junction  of  the  Bnindj'wine  and  Christiana 
by  the  construction  of  600  linear  feet  of  high-water  dike;  (4)  by  dredging  a 
channel  150  feet  wide  and  15  feet  deep  at  mean  low  water  from  the  mouth  to 
the  Pulp  Works;  (5)  the  channel  thus  excHvutod  to  be  maintained  either  by 
further  dredging  or  the  construction  of  a  Hushing  reservoir;  total  estimated 
cost  of  improvement,  exclusive  of  the  reservoir,  $192,000,  or  inclusive  of  the 
same,  $392,000,  '91,  1138, 1159. 
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DriLMlNOTON  HARBOR,  DEI..— Oontiniied. 

Projects. 

By  Lieut.  Col.  Kartz,  1870,  for  securing  channel  in  Christiana  River,  from  100  to 
200  feet  wide  and  12  feet  deep  at  low^  water,  by  dredp^ing  and  blasting;  esti- 
muted  cost,  $83,000,  '74,  ii,  137.  Increased  by  Col.  Macomb,  1879,  to  $93,000, 
'79,  441.     Completed  at  a  cost  of  $83,500,  '81,  769. 

By  Col.  J.  N.  Macomb,  1881,  for  construction  of  jetty  at  harbor  entrance,  dredging 
15-foot  channel  from  entrance  to  Pulp  Works,  and  12-foot  channel  from  thence 
to  Delaware  Railroad  Bridge ;  estimated  cost,  $175,551,  '81, 770, 774.  Increased, 
1883,  by  Lieut.  Col.  G.  Weitzel  to  $191,384,  for  a  channel  150  feet  wide  and  15 
feot  deep  from  mouth  to  Delaware  Railroad  Bridge,  '83,  622.  The  project 
was  modified  in  1884,  proyiding  for  an  additional  height  to  tile  jetty  of  4  feet 
and  to  extend  it  322  feet  in  length,  '89,  882;  '91, 1136. 


WILSON  HARBOR,  N.  T«— Improvement  of. 

(Continued  from  Vol.  II,  p.  561.) 

Appropriations* 

1875-'87 $60,000 

1888 5, 000, '88,  2058. 

Total 65,000 

Contracts* 

1889.  McCollnm  &,  Lee,  for  dredging,  at  20  cents  per  cubic  yard,  *89,  2397. 
Engrincers. 

Chief  of  Enginrrrs. 

Reports,  '88,  280;  '89,  331;  '90,  300;  '91,  376;  '92.  355. 
Engineers  in  Charge. 
Capt.  F.  A.  Mahan,  1886-'90.    Reports,  '88,  2057;  '89,  2395. 
Maj.  A.  Stickney,  1890-^92.    Reports,  '90,  28^12;  '91,  2891. 
Maj.  E.  H.  Rufhier,  1892-'—.    Report,  '92,  2534. 
Operations. 
1887-'88.  80  feet  of  east  pier  rebuilt  by  hired  labor,  and  minor  repairs  made  to  east 

and  west  piers,  '88,  2057. 
1888-'89.  Construction  of  stone  protection  begim;   150  linear  feet  of  west  pier 

rebuilt;  24,930  cubic  yards  material  dredged,  '89,  2397. 
1889-'91.  No  operations, '90,  2842;  '91,  2892. 
1891-'92.  Repairs  to  lake  end  of  west  pier,  '92,  2534. 
Projects. 
By  Maj.  Wilson,  1873,  for  extension  of  the  piers  to  12  feet,  and  dredging  in  the 
channel  12  feet  deep  between  the  piers;  estimated  cost,  $90,000,  '73,  392;  '75, 
i,  58,  323;  '76,  ii,  575,  576. 
By  Lieut.  Col.  McFarlaud,  1877,  for  dredging,  increasing  the  estimated  cost  to 

$100, 000,  '77,  975. 
From  1875  to  1886,  inclusive,  $60,000  had  been  appropriated,  '87,  306. 
Surreys. 
Maps. 
'89,  2398. 


iriLiSOlV  POINT  HARBOR^  CONIV.— Improvement  of. 

(Continued  from  Vol.  II,  p.  365.) 

Appropriations. 

1888 $25, 000, '91,  72. 

1890 30, 000, '91,  791. 

Total 55,000 

Contracts. 

1891.  A.  J.  Beardsley  &,  Son,  for  dredging,  at  8^  cents  per  cubic  yard,  '91,  790. 
Ensrineers. 
Chief  of  Engineers. 

Reports, '91,  72;  '92,76. 
Engineer  in  Charge. 

Col.  D.  C.  Houston,  1890-'—.    Reports,  '91,  789 ;  '92,  695. 
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iril^SOlV    POINT   HARBOR,  CONIV.— Continned. 

Operations* 

]890-'91.  124,974  cubic  yards  material  dredged,  '91,  790. 
1891-'92.  54,026  cubic  yards  material  dredged,  '92,  696. 
Physical  Ciiaracteristics* 

Description  of  the  locality,  '91,  789. 

Projects* 

By  Col.  Houston,  1888,  for  excavation  of  a  channel  15  feet  deep  and  300  feet  wU^e 
up  the  harbor  to  the  vicinity  of  the  railroad  wharves;  estimated  cost,  $52,90(^ 
•91,  790. 


WINTHROP  HARBOR,  MASS.— Improvement  or. 

(Continued  from  Vol.  11^  p.  562.) 

Appropriations. 

1888 $1, 000, '88,  468. 

1890 6, 000, '90,  497. 

1892 3, 000, '92,  576. 

Total 9,000 

Contracts. 

1890.  Boynton  Bros.,  for  dredging,  at  24  cents  per  cubic  yard,  '91,  645. 
£nf(ineers. 

ChIKF  OV  £N6INEERS. 

Reports,  '88,  27, 32;  '89,  37;  '90,  32;  '91.  40;  '92,  46. 
Engineers  in  Charge. 
Lieut.  Col.  G.  L.  Gillespie.  1888-'89.    Report,  '88,  468, 470. 

Lieut.  Col.  S.  M.  Mansfield,  1889-'—.    Reports,  '89,  571;  '90,  496;  '91,  644;  '92, 
574. 
Assistant. 
S.  Haagensen.    Report,  '88,  471. 
Operations. 
1887-'90.  No  operations,  '88,  468;  '89,  571;  '90,  497. 
1K90-'91.  20,060  cubic  yards  material  dredged,  '91,  644. 
1891>'92.  No  operations,  '92,  574. 
Projects. 
By  Lieut.  Col.  Gillespie,  1887,  for  improvement  of  Winthrop  Harbor  by  conversion 
of  tidal  depression  into  a  channel  3,900  feet  long,  50  feet  wide,  and  6  feet  deep 
at  mean  low  water,  from  the  ''Back  Channer'  to  **  Rices  Wharf,"  at  an  esti- 
mated cost  of  $17,600,  '88,  470, 471;  '89,  571;  '92,  574. 
jSurveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Lieut.  Col. 

Gillespie,  '88»  470. 
Maps. 
'88,  470. 


WINYAlf  BAY,  S.  C— Improvkment  of. 

(Continued  from  Vol.  II,  p.  662.) 

Appropriations. 

18S<5-'87 $18,750 

1888 100, 000, '88,  931. 

1890 100, 000, '90,  1171. 

1892 100, 000, '92,  1191. 

Total 318,750 

Commerce. 

Commerce  of  the  bay,  '88,  933. 
Necessity  of  further  improvement,  '89,  1110. 
Contracts. 

1889.  J.  8.  Howell,  for  dikinpr,  etc.,  at  a  total  of  $96,555,  '90,  1172. 

1890.  W.  T.  Gaynor,  for  sheet  piling,  stone,  mattress,  etc.,  at  a  total  of  $192,640, 
'91,  1414. 
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iriWYAir  BAY,  8.  C— Continued. 

Eng^lneers. 

Chief  op  Exginekrs. 

Reports, '88.  130;  '89.  147,1111,1112;  '90,  132;  '91,  169;  '92,  169. 
Board  of  Engikberb. 
Convened  at  New  York,  Decembex  24,  1888,  by  S.  O.  No.  51,  to  examine  and 
report  npon  Capt.  Bixby's  plaii  for  the  improvement  of  Winy  aw  Bay.    Report, 
'89,  1114.    (Col.  Comstook  and  Lient.  Cols.  Houston  and  Robert.) 
Emginkkrs  in  Charge. 
Capt.  W.  H.  Bixby,  1885-'92.    Reports,  '88,  929;  '89.  1106;  '90,  1169;  '91,  1411. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1187. 
Assistants. 
R.  Whitford.    Reports,  '88,  931;  '89,  1109;  '90,  1173;  '91,  1414. 
C.  Humphreys.    Reports,  '91, 1415;  '92,  1191. 
Operations. 
1887-'89.  No  operations  for  lack  of  funds,  '88,  930;  '89,  1108. 
1889-'90.  1,017  tons  riprap  placed  in  jetty,  '90,  1170. 
1890-'91.  1,013  B(]nare  yards  of  mattress,  460  cubic  yards  of  shell,  2,325  tons  small 

stone,  and  685  tons  of  large  stone  used  in  jetty  construction,  '91,  1413. 
1891-92.  46,276  tons  of  stone,  141  cubic  yards  of  oyster  shells,  21,147  square  yards 
of  mattress,  and  194,976  feet,  B.  M.,  of  sheet  piling  used  in  jetty  construction, 
'92,  1188. 
Projects. 
By  Capt.  Bixby,  1885,  approved  by  Board  of  Engineers,  1888,  to  secure  a  perma- 
nent channel  of  entrance  over  the  bar  from  15  to  20  feet  deep  at  mean  low 
water  by  construction  of  two  converging  jetties,  extending  from  South  Island 
and  the  southern  end  of  North  Island,  respectively,  and  running  to  the  18-foot 
curve  of  depth.    These  jetties  to  be  built  of  riprap  on  brush  mattress  foun- 
dation, with  a  top  width  of  from  10  to  20  feet  and  a  height  of  6  feet  above 
mean  low  water;  estimated  cost,  $2,500,000,  '89,  1114, 1115;  '92,  1188. 
Surveys. 
Maps. 
'89,  1114;  '90, 1172;  '92,  Atlas,  43, 44. 


UriSCOIVSIfir  and  fox  RITEBS.— (See  Fox  and  Wisconsin  rivbrs.) 


iriTIIIiACOOCIIEE  RIYER,  FI^A.—Improti&hbmt  of. 

(Continued  from  Vol.  II,  p.  563.) 

Appropiiations. 

188l-'87 $18,500 

1888 5, 000, '88,  1116. 

1890 5, 400, '90, 1608. 

Total 23,900 

List  of  appropriations  prior  to  1888,  '90,  1607. 
Engineers. 

Chief  of  Enginkkrs. 

Reports, '88,  149;  '89,  172;  '90,  154;  '91,  193;  '92,190. 
Enginkers  in  Charge. 
Capt.  W.  M.  Black,  1886-^92.     Reports,  '88,  1114;  '89,  1345,2797;  '90, 1606;  '91, 

1659, 2797. 
Maj .  J.  C.  Mallery,  1892-'—.    Report,  '92, 1389. 
Obstructions. 

Bridge  obstructing  the  river  at  Dnnellon,  '89,  2797. 
Operations. 
1887-'89.  No  operations  for  lack  of  funds,  '88,  1115 ;  '89,  1346. 
1889-'90.  47  snags  and  trees  removed  from  river  bed,  and  203  cubic  yards  rock 

blasted ;  891  trees  cut  and  trimmed  on  the  banks,  '90, 1607. 
1890-'91.  Removal  of  obstructions  in  progress,  '91, 1659. 

1891-92.  79  snags  and  10  overhanging  trees  removed;  465  cubic  yards  of  rock 
blasted:  296  cubic  yards  of  rook  removed,  and  128  linear  feet  of  dam  built, 
'92, 1390. 
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iriT|lI.A€00€H£i:  RIVCK,  FI.A.— Continued.  * 

Physical  Cliaracteristlcii. 

Description  of  the  river,  '89,  1345. 
Projects* 

By  Maj.  Damrell,  1880,  for  improvement  of  the  river  from  its  mouth  to  Hays  Ferry, 
a  distance  of  100  miles,  by  removal  of  snags,  overhanging  trees,  and  loose  rocks, 
and  cutting  through  shoals  and  a  bar  at  the  month;  estimated  cost, $23,874, 
•80, 1111. 

In  1888  the  project  was  modified  to  permit  the  extension  of  the  improved  channel 
to  Pemberton  Ferry,  6  miles  from  Hays  Ferry,  '92,  1390. 


WOODBRIDOE  €REEK»  N.  JT.— Improvement  of. 

(Continued  from  Vol.  II,  p.  565.) 

Appropriations* 

1879-'82 $19,000 

Enffiiieers. 

Chief  of  Engineers. 

Report,  '88,  71. 
Enginker  in  Charge. 
Capt.  G.  McC.  Derby,  1886-'88.    Report,  '88,  650. 
Operiitioiis. 

1887-'88.  No  operations,  '88,  650. 

ProJe«!ts. 

By  Col.  Macomb,  1879,  to  widen  the  stream  near  Salamander  Dock,  dredging 

through  shoal  near  Valentines  Dock,  and  constructing  a  pile  revetment  for 

the  purpose  of  straightening  the  banks  in  that  vicinity  to  procure  a  uniform 

depth  of  12  feet  at  mean  high  water:  width  of  channel  to  be  80  feet  from 

?[iouth  to  Salamander  Dock;  estimated  cost,  $13,800,  '79,  67,478,479,480;  '86, 
81.    Estimate  revised  in  1884  to  $29,000,  '84,  750;  '86,  782;  '87,  770. 


UTOODBITBT   CREEK,  If.  J.— lMPROVE&rEMT  ov. 

(Continued  from  Vol.  II,  p.  565.) 

Appropriations. 

1882 $5,000 

Enf^ineers. 

Chief  of  Engineers. 

Report,  '88,  83. 
Engineer  in  Charge. 
Lieut.  Col.  H.  M.  Robert,  1885-'88.    Report,  '88,  710. 
Operations. 
1887-88.  Operations  suspended  until  available  funds  will  permit  the  formation  of 
the  proposed  channel  in  a  single  season,  '88,  710. 
Projects. 
By  Lieut.  Col.  Weitzel,  1883,  for  improvement  of  the  creek  by  excavation  of  a 
channel  of  navigable  width  and  8  feet  depth  at  high  stage  of  water,  from  the 
Delaware  River  to  Broad  Street  Bridge,  in  the  town  of  Woodbury- ;  estimated 
cost,  $15,000,  '83,  642. 


WOODS  HOLL  HARBOR,  IflASS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  566.) 

Appropriations. 

1852-'87 $109,000 

Eng:ineers. 

Chief  of  Engineers. 

Report,  '88,  34. 
Engineer  in  Charge. 

Maj.  W.  R  Livormore,  1887-'88.    Report,  •88,  488. 
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DTOODS  HOI.I.  HARBOR,  ITIASS.— Continued. 

Operations. 

1887-88.  Impro Yemen t  completed  as  far  as  contemplated,  '88,  488. 
Projects* 

The  appropriation  of  $15,000,  made  in  1879.  was  expended  in  dredging  and  remov- 
ing bowlders  from  the  entrance  to  the  harbor,  '80,  369;  '81,  545. 

The  project  of  1882  proposed  the  constmction  of  retainiuj^  walls  on  shore,  a  hol- 
low pier  and  wharves  for  the  use  of  the  Fish  Commission  and  other  branches 
of  the  public  service,  and  removal  of  rocks  from  the  straits;  estimated  cost, 
$52,775.  '82,  550,  551;  '84,  598.  Work  under  this  project  was  completed  July 
20,  1887,  '88,  488. 


WOOD  RIV£R,  OREO.— Examination  OF. 

(Continued  from  Vol.  II,  p.  566.) 

Engrineers* 

CHiEiF  OF  Engineers. 

Report,  '88,  d04. 
Engineer  in  Charge. 
Capt.  C.  P.  Powell,  1887-'88.    Report,  •88»  2177. 
Physical  Characteristics* 

Description  of  the  locality,  '88,  2178. 
Plans. 

In  1887  Capt.  Powell  did  not  consider  the  river  worthy  of  improvement,  '88,  2177. 
Snrvejrs. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of 
Capt.  Powell,  '88*  2177. 


DfTRECKS.— Removal  of. 

[Abbreviations:  Bg.,  briff;  Bk.,  bark;  Brg.,  barse;  C.  b.,  canal  boat;  Sc.,  acow;  Sch.,  schooner; 

8L,  sloop;  Sp.  ship;  8.  s.,  Steamship;  Str.,  steamer.] 


Locality. 


Alffiors,  La 

Asntabula  Harbor,  Ohio. 
Baltimore  Harbor, Md... 

Bamegat  Inlet,  N.  J 

Bay  oil  Teche,  La 

Bogne  Sound,  N.C 

Boston  Harbor,  Mass.... 

Broadkiln  River.  Bel 

Buzzards  Bay,  Mass 

Cambrid^ci  Hart.or, Md.. 
Cape  Cou,  Mass 

Charleston  Bar,  S.  C 

Cheliaw  Kiver,  S.  C 

Chesapeake  Bay,  Md 

Choptnnlc  Biver,  Md 

Cobbs  Island,  Va 

Columbia  River,  Greg 

Counecticnt  River,  Conn 

Cutty  blink  Pond,  Mass.. 
Darien  Harbor,  Ga 

Delaware  Bay  and  River. 


I>escription. 


Sp.  He  Marthe 

Sch.  Joy 

Sch.  W.  W.  French. 

Str.  Mediator 

Brg. 


Sch.  Laura  J 

Sch.  (roldsmith  Maid 

Sch.  Mary , 

Str.  J.  I.  van  Dosen 

Sch.  Annie  £.  Hayes 

Sch.  Two  Brothers 

Sch.  J.  B.  Wootlbury 

Sch.  Bertha  J.  FeUows 

Wreckage 

Str.  Alice  Clark 

Str.  Express 

Brg.  Harry 

Sch.  J.W.'Knfght 

SI.  Eva  Hemingway , 

Sch.  Ann  R.  Rogers 

Sp.  Sylvia  de  Grasse 

SI.  So.  G.  C.  Bloomer 

Sch.  R. H.Daly , 

Si^h.Quilp 

Str.  Molton 


Str.  St.  Matthews 

Sch.  Gen.  W.  T.  Sherman. 

C.  b.  Agatha  Bradv 

Str.  Blanche  Henoeraon.. 

Hrg.  ('asihlA 

S««h.  David  Lee 

Sch.  G.H.Bent 

Bk.Il  Salvatore 

Bk.  Patriot 


Brg.  St.  Cloud.... 
Sch.  S.  C.  Morton. 
Brg.  Tonawanda. 
Brg.  Wallace 


References. 


'89,  201, 1500. 

'89,  328,2;»4:  '90,  296,2787. 

'89,  115,  M2. 

'91,  118,1090. 

'92,  223, 1513. 

'89,  147, 1116. 

I  >89,  48, 502. 

'88,  95. 763. 
'89,55.641. 
*89,  111,905;  '90,101,942. 

1^92,  66,64L 

'90,  141, 1233. 
'88,  138, 990. 


] 


'88,104,775;  '90,942. 


'89,111.905;  '90,101,942. 
'92,  131.980. 
'91,  420, 3373. 

^'88,57,583. 

'90,50,584. 

I  '92, 180, 1292, 1293. 

'91,  118,1090. 
^92,  119,940. 


^  >88, 85, 716 :  '89,  101 ,  875 ;  '90, 92, 906. 
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ITBECKS.— Bbmoval  of— Continiied. 


liooallty. 


Klizabethport,  K.  J 

Hnmuton  Koftds  Channol,  Va — 
Handkerchief  Light-ship,  Coim. 

Harlem  River.N.  Y 

Hempatead  Harbor,  N.  Y 

HofE  laland,  Va 

Hndaon  River.N.T , 

Hy annie  Harbor,  Mass 

Jackaon  Creek,  Md , 

Little  Harbor.Maes 

Long  Island  Soand 


ICattaponi  River,  Va. 


Mooaeabeo  Reach,  Me 

Kantnoket  Light.  Mass. . 
Nantucket  Sound,  Maas. 


Xewburyport  Harbor,  Mass. 
Kew  Orleans  Harbor,  La 

New  York  Harbor,  N.  Y 


Norfolk  Harbor,  Ya. 
Ogeechee  River,  Ga. 

Pamlico  River,  N.C. 


Pamunkey  River,  Va 

Pasquotank  River,  N.C 

Pensaoola  River,  Fla 


Pleasant  Rive^.  Me. 


Point  Celeste,  Mississippi  River, 

PoUook  Rip  Shoal,  Cape  Cod, 
Mass. 


Port  Clinton  EUffbor,  Ohio 

Portlsnd  Harbor,  Me 

Provincelown  Harbor,  Mass. . . 

Ran  cocas  Hi  ver ,  N.J 

Rappahannock  River,  Va 

Rarltan  Bay.N.  J 

Rhode  Island  Harbor,  R.  I 

Rockland  Harbor.  Me 

St  Clair  River,  Mioh 

Savannah  Harbor,  Ga 

St.  Johns  River,  Fla 

Ship  Island  Harbor,  Miss 

Smyrna  River.  Del 

South  Channel,  Charleston,  S.  C 

Townsend  Inlet,  N.J 

Vineyard  Haven  Harbor,  Mass 


DoscriptioD. 


Brg.  Nellie 

Bk.  Pettingill 

Seh. Benjamin  Gartside... 

C,b.— : —  

Str.  Bay  Ridge 

Sell.  Harvey  VT.  Anderson. 
SI.  Locomotive 


Sch.  S.  S.  liickmore 
Sell.  Maria  Green.. 
Sch.KllenR 

Sch.  £.  J.  Hieeins- 
Sch.  Louisa  Bliss. . 

SI. 

Sc. 

Sch. 


Sch.  Huntress 

Sch.  Andrew  J.  York. 

Sch.  Lucy  Jones 

Seh.AllieOakes 

Sch.  Edith  T.Gandy.. 

Sch.  J.  £.  Ssnford 

Sp.  He  Martlie 

sir.  E.  J.  Gay 

C.b. 


Sch.F.E.Hallock 

Str.  Atlas 

Bk.  Quickstep 

C.b.T 

C.b. 


Brg.  Mnrion  — 
Tug  Columbus. 
Str.  NashviUe.. 

Srh. 

Sch. 


Bri(.  Amicus 

Sch.  Dorcas  and  Eliza 

Sp.  Bride  of  Lome 

Bk.Laijrfa 

Wreckaeo 

Schs.  Golden  Bagie  and  Ce- 

rolius. 
Dry  dock 


Sch.  S.  L.  Simmons. . . 

Sch.  Wey basset 

Sch.  Python 

Sch.  Florence  Nowell. 

Tne  Wilcox 

SI.  Rescue 

Sch.  Annie  J.  Russell. 
Sch.  A.  A.  Halton.... 

Sc.  Paddy  Ryan 

Sch.  Spray 

C.b. 


Sch.  Salamander 

Sch.  Josiah  Whitehouse. 

Sch.  Isabel  Alberts 

St'.h.  M.  E.  Trimble 

Sell.  Hannah  Moore 

Str.  llRbersham 

Str.  Milled^eviiie 

Str.  General  Lee 

Str.  Maple  Leaf 

Bz.  Neva 

Brg. 

Bk. Bruce 


Sch.  Marv  H.  Rhoads. 

Bk.Red  lEarl 

Str.  Nuphar 

Sch. Mary  £. Oliver.. 
Sch.  Alma 


References. 


'91,107,1018. 

'89, 120, 968;  ^90,  806, 102Cw 

'90,50,585;  '91,61,731. 

'88,  67. 037. 

'89,70.733;  '90,82,087. 

*92,  131. 980. 

'88,  67, 637. 

'91,  62, 732. 

'91, 13L120L 

'90,  50, 584. 

I '88,  57,584. 


116,848. 
'92,  30, 538. 
*92,  65.688. 


I '88, 

! 

'92,  66, 640. 
'90,  37, 516. 

I '91,  231,1868. 

'92,97,888. 
'91,  93, 937. 

'88,67,687;  '89,82,798. 

'88,104,774. 

I  '91, 1605. 

'92, 168. 1194. 

'91, 169, 1417. 

'89,  134, 1025;  '90, 121, 1084. 

'88, 104. 775. 


I '88, 


158,1189;  '89,184,1402. 

'91,32,610. 

'92,  224, 1521. 

'90,  50, 583. 

'92,05.637;  '91,61,731. 
'92,  66, 640. 
'92,  06, 641. 

1*92,  352.2510. 

'91,32.600. 
'90,  37. 516. 
'92,110,040. 
'88,116.845. 
'92,07.K)9. 
'91,  93,  9:i7. 
'91,61,732. 
'92.  39, 533. 
'91,  36l,280L 
'92,344,2483. 


'91, 184, 1602. 

'88, 151,1122;  '89,  174,1352. 


'91,  229, 1837;  '92,  223, 1513. 

'91, 131.120L 

'91, 178. 1487. 

'92,  110. 940. 

'92,  05,  639. 

'89,55,640. 
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FADKIIW  RITER,  IV.  €•— Improvrmsnt  of. 

(ContlBued  from  Vol.  11,  p.  569.) 

Appropriations. 

1879-'86 $87,000 

1888 10, 000, '88,  919. 

1890 5, 000, '90,  1164. 

1892 6, 000, '92,  1182. 

Total 107,000 

List  of  appropriations,  '92,  1182. 
Enninoers. 

Chief  of  Kngineers. 
Reports,  '88,  127, 134;  '89,  145;  '90,  131;  '91,  167;  '92,  168. 

£NGINRKRS  in  CnARGR. 

Capt.  W.  H.  Bixby,  1886-'92.    Reports,  '88,  917;  '89,  1099;  '90, 1161;  '91, 1404. 
Maj.  W.  S.  Stanton,  1892-'—.    Report,  '92,  1181. 
Assistants. 
Frank  firown.    Reports,  '90, 1164;  '91,  1406. 
Lieut.  H.  Taylor.    Report,  *BQ,  964. 
Operntions. 
1887-'88.  510  cubic  yards  rock  remoTed  from  river  channel,  and  1,321  cable  yards 

rock  bnilt  into  2,489  linear  feet  of  training  wall,  '88,  918. 
1888-^89.  910  cubic  yards  stone  quarried,  and  1,740  linear  feet  of  wing  dam  and 

training  wall  bnilt,  '89, 1100. 
1889-^90.  225  cubic  yards  stone  removed  from  the  channel,  and  600  linear  feet  wing 

dam  and  training  wall  bui]t,  '90,  1162. 
1890-'91.  197  linear  feet  of  dam  work  and  73  linear  feet  of  training  wall  built,  '91, 

1407. 
1891-92.  392  linear  feet  of  dams  built,  and  216  cabic  yards  of  rock  removed  from 
the  channel,  '92,  1182. 
Piiysical  Cliaractcristics. 

Description  of  river  from  South  Carolina  to  the  Narrows,  N.  C,  '88,  955,  953. 
Plans. 
Capt.  Bixby,  1888,  did  not  consider  the  river,  from  South  Carolina  to  the  Narrows, 
N.  C,  as  worthy  of  improvement^  '88,  Q52. 
Projects. 
The  original  project  of  S.  T.  Abert,  1879,  proposed  to  secure  a  2.5  to  3  fo4t  naviga- 
tion during  the  entire  year  over  the  64^  miles  above  the  Salisbury  Railroad 
liridge,  to  be  luscomplished  by  dredging  and  rock  removal,  at  an  estimated 
final  cost  of  $400,000,  '87,  l^S,  1063. 
In  1889,  after  an  aggregate  appropriation  of  $97,000,  the  project  was  modified  to 
secure  only  a  cleared  channel  way  of  60  feet  available  width  and  2.5  to  3  feet 
clear  depth  for  eight  months  of  the  year,  from  Salisbury  Railroad  Bridge,  35 
miles,  up  to  Baileys  Ferry,  at  a  further  cost  of  $10,000,  '89,  1101;  '92,  1182. 
Surveys. 
Examination  of  the  river  from  South  Carolina  to  the  Narrows,  N.  C,  ordered  by 

act  of  August  5, 1886.    Made,  1888,  under  direction  of  Capt.  Bixby,  '88,  952. 
Maps. 
'90, 1164;  '91,  1406;  '92,  Atlas,  39,40. 


TAIiliABUSHA  BIVEB,  MISS.-Improvbicent  of. 

(Continued  from  Vol.  II,  p.  569.) 

Appropriations. 

1881-'87 $11,000 

Envineers. 

Enginbrr  in  Charge. 
Capt.  J.  H.  Willard,  1888.    Report,  '88, 1362. 
Operations. 

1887-'88.  No  operations,  '88,  1362. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  improvement  of  the  river  from  Grenada  to  its  month, 
a  distance  of  63  miles,  by  removal  of  snags,  sunken  logs,  leaning  timber,  etc. ; 
estimated  cost,  $7,000,  '80,  1350;  '87, 1473. 
Additional  expenditures  required  to  maintain  improvement,  '87, 1473. 
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TAlWHIIil.  RITEB,  OREO.— Survey  of. 

(Continued  from  Vol.  II,  p.  570.) 
En^aeers. 

CllIKF  OF  ENGTNRERS. 

Report,  '91,  421. 
Enginkrr  in  Charge. 
Maj.  T.  H.  Handbury,  1800.    Report,  '91,  3381, 8382. 
Physical  Characteristics. 

Description  of  the  locality,  '91,  3381. 
Plans. 
Uy  Maj.  Handbury,  1891,  for  removal  of  logs,  snags,  and  similar  obstractionB,  at  an 
estimated  cost  of  $3,000,  '91,  3383. 
Surveys. 
Survey  ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of 
Maj.  Handbury,  '91,  3382. 


TAI^UIIVA  BAT9  OREO.— iMPROVK^nsNT  of  entrance  to. 

(Continued  from  Vol.  II,  p.  570.) 

Appropriations. 

1880-'87 $235,000 

1888 150, 000, '88,  2149. 

1890 ia'>,  000, '90,  2970. 

1892 85, 000, '92,  2694. 

Total 635,000 

List  of  appropriations,  '92,  2695. 
Eniriiieers. 

CillKK   OF   ENGINKKRS. 

Reports,  '88,  299;  '89,  355;  '90,  320;  '91,  403;  '92,  378. 
Board  of  Enginkkrs. 
Convened  at  Portland,  Greg.,  November  13,  1888,  by  S.  O.  No.  58,  to  examine  and 
report  upon  project  for  improvement  of  entrance  to  Yaquina  Bay.     Report, 
'89,  2517.     (Col.  Mendell,  and  Majs.  Jones  and  Handbury.) 
Engineers  in  Charge. 
Capt.  W.  Young,  1888-'90.    Reports,  '88,  2146;  '89,  2513. 
Capt.  T.  W.  Symons,  1890-'—.    Reports,  '90,  2967, 2974 ;  '91,  3182;  '92,  2694. 

A  00 1 QT" ANTS 

i.  S.  Polhemus.    Reports,  '88,  2147;  '89,  2514;  '90,  2970. 
G.  A.  Lyell.     Report,  '91,  3190. 
Lieut.  G.  D.  Fitch.    Report,  '92,  2698. 
Operations. 
1887-^88.  Jetty  extended  460  feet,  '88,  2147. 

1888-'89.  Repairs  to  plant  and  main  jetty  tramway;  132  linear  feet  of  wharf  built 

and  e(^uipped  with  twisting  apparatus;  2,100  linear  feet  of  track  laid;  3,300 

tons  ot  rock  quarried;  south  jetty  extended  4,265  feet,  and  2,110  linear  feet  of 

tramway  built  for  north  jetty,  '89,  2516. 

1889-'i)0.  820  linear  feet  of  tramway  built  for  north  jetty,  and  12,980  tons  of  st^ne 

placed;  18,040  tons  stone  placed  on  south  jetty,  '90,  2969. 
1890-'91.  Preparation  and  repair  of  plant;  north  jetty  extended  600  linear  feet; 
30,327  tons  of  stone  placed  upon  old  and  new  work ;  2,080  feet  of  south  jetty 
tramway  built,  '91,  3184, 3185. 
1891-92.  North  jetty  extended  840  feet,  and  large  part  of  south  jetty  completed; 
repairs  and  construction  of  plant,  '92,  2697. 
Physical  Characteristics. 

Description  of  the  locality,  '89,  2518. 
Projects. 
By  Maj.  Gillespie,  1880,  for  construction  of  a  high-tide  brush  mattress  and  stone 
jetty  about  4,000  feet  long  on  the  south  side  of  the  entrance  to  Yaquina  Bay, 
to  close  a  rock-obstrncted  channel,  and  to  provide  a  central  free  channel  of 
increased  depth;  depth  to  be  obtained  was  placed,  in  1881,  at  17  feec,  and  etb^ 
sequently  raised  to  19  feet,  at  mean  high  tide ;  estimated  cost,  $465,000,  '81, 329; 
'82,  2680;  '87,2465. 
In  1886,  $235,000  having  been  appropriated  for  the  work,  Capt.  Powell  proposed 
the  construction  of  a  north  jetty,  which,  with  the  further  extension  of  the 
Bonth  jetty,  was  estimated  to  cost  $.308,970  additional  to  the  amount  already 
appropriated,  '86,  2001 ;  '87,  237, 2465. 
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TAQUINA   BAT,  OREO.—Continued. 

Projects — Continued. 

By  Capt.  Yonnff,  1888,  for  construction  of  a  north  mid-tide  jetty  of  nibble  stone 
extending  from  the  north  head  aloii^  and  behind  the  reef  for  a  distance  of 
about  2,300  feet;  also  to  raise  the  sonth  jetty  to  full  high  water,  leaving  an 
entrance  width  between  the  jetties  of  about  1,(K)0  feet ;  estimated  cost,  $196,750 ; 
approved  by  Board  of  Engineers,  1889,  '89,  2519-2521. 

In  1890  $145;000  was  estimated  as  required  for  completion  of  project,  '90,  2770. 


TAZOO  RITER,  RIISS.— Improvement  of. 

(Continued  from  Vol.  II,  p.  571.) 

Appropriations. 

1873-'87 $158,000 

1888 32,000, '88,  1360. 

1890 25,000, '91,  1J)99. 

1892 20,000, '92,  1643. 

Total 235,000 

List  of  appropriations,  '88,  1360. 
Engineers. 

CiuKF  OF  Engineers. 

Reports, '88,  181;  '89,  213;  '90,  191;  '91,  243;  '92,  235. 
Engineer  in  Charge. 
Capt.  J.  H.  Wiliard,  1886-'—.    Reports,  '88,  1359;  '89,  1609;  '90,  1892:  '91,  1996; 
'92,  1624. 
Operations. 
1887-88.  415  snags  and  stumps  removed  from  the  channel ;  203  trees  and  shore  snags 

removed  from  the  banks,  and  150  linear  feet  of  wing  d^un  built,  '88,  1359. 
1888-'89.  Extensive  repairs  to  snag  boat  MeUjs;  494  snags  removed  from  the  chan- 
nel, and  1,675  trees  and  shore  snags  removed  from  the  banks,  '89,  1610. 
1889-'90.  730  logs  and  snags  and  6  wrecks  removed  from  the  channel,  and  94  shore 

snags  and  trees  cleared  from  the  banks,  '90,  1893. 
1890-'91.  403  snags  and  10  log  jams  removed  from  the  channel,  and  633  leaning  trees 

cleared  from  the  banks,  '91,  1997. 
1891-^92.  750  snags,  55  shore  snags,  and  2  wrecks  removed,  '92,  1626. 
Projects. 
By  CJapt.  Benyaurd,  1874,  for  improvement  of  the  river  by  construction  of  snag  boat 

and  removal  of  wrec^ks,  snags,  logs,  and  similar  obstructions,  '74,  i,  365. 
From  1873  to  1886  $158,000  was  appropriated,  '87,  1470. 
Surveys. 
Survey  from  the  Louisville,  New  Orleans  and  Texas  Railroad  Bridge  to  its  mouth 
ordered  by  act  of  September  19,  1890.    Made,  1891,  under  direction  of  Capt. 
Willard,  '91,  1998;  '92,  1626. 
Maps. 
'91,  1997. 


¥EIiIi01¥BAIVI£S,  liriS.~(See  Chippewa  Rivsb.) 


YE  L  LOUT  BIVER,  OA.— Examination  of. 


En{?ineer8« 

CuiKK  OF  Engineers. 

Report,  '91.  184. 
ExdiNEER  IN  Charge. 

Capt.  O.  M.  Carter,  1891.    Report,  '91,  1606. 
Assistant. 

Lieut.  T.H.  Rees.     Report,  '91,  1608. 
PliysicRl  Characteristics. 
Description  of  the  locality,  '91,  1606, 
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TEI^LOir  RIVEB,  GA.— Continned. 

Plans. 

In  1891  Capt.  Carter  did  not  consider  that  the  proposed  improvement  would  doTolop 
any  commcrco  commensarate  with  the  outlay  required,  '91,  1607. 
Surveys. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1891,  under  direction  of 

Capt.  Carter,  '91,  1606. 
Maps. 
'91,  1610. 


YELLOirSTOlVfi    BIT£»,   DAK.  AND   MONT.— Improvement  of. 

(Continued  from  Vol.  II,  p.  572.) 

AppropiiaUons. 

1879-'87 $118,750 

Engineers. 

C^iRF  OF  Engineers. 

Reports, '88,  206;  '89,  240;  '90,  215;  '91,  276,277;  '92,  264. 
Engineers  in  Charge. 
Maj.  C.  J.  Allen,  1888~'90.    Reports,  '88,  1559;  '89,  1809. 
Maj.  W.  A.  Jones,  1890-'91.    Report,  '90,  2098. 
Capt.  C.  F.  Powell,  1891-'—.    Reports,  '91,  2236, 2239;  '92,  1903. 
Operations. 

1887-'92.  No  operations, '88,  1559;  '89,  1809;  '90,  2098;  '91,  2236;  '92,  1903. 
Plans. 
Dy  Capt.  Powell,  1891,  for  improvement  of  the  river  below  Glendivo,  pfivinfi;  a  3-foot 
low- water  channel  by  the  construction  of  closing  dams,  revetment.,  and  dredg- 
ing; estimated  cost,  $281,250,  '91,  2241. 
In  1891  Col.  Poe  did  not  consider  the  improvement  of  any  portion  of  the  Yellow- 
stone River  warranted  by  existing  needs  of  commerce,  '91,  2242. 
Projects. 
By  Lieut.  Maguire,  1878,  for  improvement  of  the  river  by  removal  of  rocks,  snaj^s, 
trees,  and  similar  obstructions,  and  construction  of  wing  dams  and  shore  pro- 
tection for  the  unification  of  the  channel;  cost  indeterminate,  '79,  1098. 
From  1879  to  1886,  inclusive,  $118,750  was  appropriated;  estimated  cost  to  com- 
plete project  in  1887,  $106,000,  '87,  1603;  '88,  1559. 
Surveys. 
Examination  from  its  month  to  the  mouth  of  the  Tongue  River.    Made,  1891,  under 
direction  of  Capt.  Powell,  '91,  2239. 


TOBK  HARBOB,  I^E.—Improvement  ov. 

(Continued  from  Vol.  II,  p.  573. 

A  ppropriations. 

1886-'87 $15,000 

1888 10, 000, '88,  394. 

1890 10, 000, '91,  603, 

1892 9, 000, '92,  527. 

Total 44,000 

Contracts. 

1889.  T.  Symonds,  for  dredging,  at  50  cents,  and  rock  removal,  at  $10  per  oubic  yard. 

'89,  539. 
1891.  T.  8ymonds,  for  rock  removal,  at  $13  per  cubic  yard,  '91,  603. 
Eni^ineers. 
Chief  of  Engineers. 

Reports,  '88,  19;  '89,  28;  '90,  23;  '91,  29;  '92,  35. 
Engineers  in  Charge. 
Lieut.  Col.  J.  A.  Smith,  1885-'92.    Reports,  '88,  393;  '89,  537;  '90,  450;  '91,  6(^. 
Lieut.  Col.  P.  C.  Ilains,  1892-'—.    Report,  '92,  526. 
Operations. 
1887-88.  19,342  cubic  yards  gravel  and  rock  removed,  '88,  393. 
1888-'89.  No  operations,  '89,  537. 
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YORK  HARBOR,  III E.— Continued. 

Operations — Continned. 

1889-'90.  1,210  cubic  yards  sand,  gravel,  and  bowlders  and  214  cable  yards  solid 
rock  removed,  '90,  450. 

1890-'91.  760  cubic  yards  rock  removed,  '91,  602. 

1891-'92.  No  operations,  '92,  526. 
Projects. 

By  Col.  Blunt,  1885,  for  improvement  of  York  Harbor  by  dredging;  at  obstructed 
points  in  tbe  existing  channel  to  obtain  a  uniform  deptli  of  10  feet  at  low- 
water  ;  estimated  cost,  $25,000,  '85,  487.  Increased  $5,000  in  1887  by  I^ieut.  Col. 
Smith,  '87, 462.  Revised  in  1888,  by  Lieut.  Col.  Smith,  to  cost  $44,000,  '88,  393 ; 
•92,526. 


YORK  RIFER,  T A.— Improvement  or. 

(Continued  from  Vol.  II,  p.  573.) 

A  ppropriatioas. 

1880-'87 $98,750 

1888 30, 000, '88,  832. 

1890 30, 000, '90,  1077. 

1892 35, 000, '92,  1058. 

Total 193,750 

List  of  appropriations,  '88,  830. 
Contracts. 

1888.  American  Dredging  Company,  for  dredging,  at  12  cents  per  cubic  vard,  '89, 

1015. 
1891.  Baltimore  Dredging  Company,  for  dredging  and  depositing  material  in  dike, 
at  14|  cents  per  cubic  yard;  contract  amended  for  dredging  alone,  at  9  cents 
per  cubic  yard,  '91,  1271. 
Ensrineers* 
Chief  oy  Engineers. 

Reports, '88,  113;  '89,  131;  '90,  118;  '91,  143;  '92.  144. 
Engineers  in  Charge. 
8.  T.  Abort,  U.  S.  agent,  1888-'91.    Reports,  '88,  830;  '89,  1015;  '90, 1076. 
Lieut.  Col.  P.  C.  Hains,  1891-'92.     Report,  '91,  1270. 
Maj.  C.  E.  L.  B.  Davis.  1892-'—.    Report,  '92,  1056. 
Operations. 
1887-88.  No  operations  for  lack  of  funds,  '88,  831. 
1888-'89.  223,500  cubic  yards  material  dredged,  '89,  1016. 
1889-'90.  No  operations,  '90,  1076. 
1890-'91.  Dredging  in  progress,  '91,  1271. 
1891-'92.  166,130  cubic  yards  material  dredged,  '92, 1058. 
Projects* 
By  Capt.  Phillips,  1880,  for  improvement  of  the  river  from  West  Point  to  the 
mouth  by  excavation  of  a  channel  400  feet  wide  and  22  feet  deep  at  low  water, 
with  the  formation  of  a  basin  in  front  of  the  wharves ;  estimated  cost,  $256,000, 
'80,777;  '85,984;  '87,946. 
Modified  in  1887  by  the  addition  of  a  dike  extending  from  the  bank  opposite  West 
Point,  increasing  the  total  estimate  to  $309,750,  '87,  946;  '92,  1057. 


T0UN08  BAY  CHANNEL,  OREG^—Examutation  of. 

Enfflneers. 

Chief  of  Enginbers. 
Report,  '91,  420, 3376. 
Engineer  in  Charge. 
Maj.  T.  H.  Handbury,  1891.    Report,  '91,  3376. 
Physical  Character  littles* 

Description  of  the  locality,  '91,  3377. 
Plans. 
In  1890  Maj.  Handbnry  did  not  consider  the  locality  worthy  of  improvement,  '91, 
3377. 
Snrvejrs. 
Examination  ordered  by  act  of  September  19, 1890.    Made,  1890,  under  direction 
of  Maj.  Handbury,  '91,  3377. 
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YOUNOS  AND  KLASKUINC  RIVERS,  GREG.— Subvky  or. 

Appropriatloiis. 

1890 $1, 600, '91,  3372. 

EnKineers. 

Chief  of  Exginbrks. 

Reports,  '89,  358;  '90,  324;  '91,  419;  '92,  393. 
Engineers  in  Charge. 

Capt.  W.  Young,  1889.     Report,  '90,  2989, 2991. 

Maj.  T.  H.  Haudbnry,  1891.    Reports,  '91,  3371 ;  '92, 2839. 

A  Q  u  I  ST  ANT 

J.  S.  Polhemns.    Report,  '90,  2992. 
Operations* 

1890-'91.  61  snags  and  logs  clearetl  from  tlie  channel,  '91,  3372. 
1891-'92.  No  operations,  '92,  2839. 
Physical  €iiaractcristles. 

Description  of  the  locality,  '90,  2992. 
Plans. 
By  Capt.  Young,  1889,  for  removal  of  snags,  logs,  and  similar  obstructions  from 
Yonngs  and  Klaskaniue  rivers;  estimated  cost,  $1,650,  '90,  2993. 
Surveys. 
Survey  ordered  by  a<;t  of  August  11,  1888.    Made,  1889^  under  direction  of  Capt. 
Young,  '90,  2992. 
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[This  Index  has  been  confined  to  the  Reports  on  Kiver  and  Harbor  Improvements.] 


Approprintlons  for  Rivers  and  Har- 
bors. (See  list  at  end  of  Index.) 

A^uedncty  Wnshington,  D.  C.  (8ee 
Wash  lug  ton  Aiiueduct  in  In- 
dex of  Works.) 

Banks*  (See  Levees,  Shore  protec- 
tion.) 

Beach  protection.  (See  Shore  pro- 
tection.) 

Blasting^*    (See  Rock  removal.) 

Borings.    (See  Surveys.) 

BreaiiLwatcrs. 

(See  also  Piers.) 

1,  General  considerations,  S,  Dimensione 
off  alphabetically  arranged.  3,  Con- 
struction of. 

1.  Genbkal  Considerations. 

Brcaiiiv  nt«^rs. 

Cross  sections  of.  merits  of  vnrions,  '92, 

2610;  '92,  Atlas,  115;  drawings. 

Foreign,  form  and  material  of,  '90,  8U6. 

2.  Dimensions. 

Dimensions  off  at  Cape  Ann,  Mass.,  '88, 
440. 

—  Chicago  Harbor,  111.,  '88,  2239. 

—  Colombo,  Ceylon,  '91,  3310. 

—  Delaware  Bay,  Del.,  '90,  mi  892. 894. 

—  Grcenport  Harbor,  N.  Y.,  '88,  577. 

—  Mount  Desert,  Me.,  '92,  500. 

—  New  Haven,  Conn.,  '88, 54.5 ;  '92, 673. 

—  Port  Orford,  Oreg.  (proposed),  '91, 

3306. 

—  Rockland  Harbor,  Me.,  '92,  511. 

—  Sandy  Bay,  Mass.,  '92,  559. 

8648 32 


Breai&  wate  rs— Continued. 
3.  Construction. 

Stone  superstructure  with  timber  sub- 
structure, '91,  2i;a3. 

Storm-developed  riprap)  slopes,  '92, 
933,  934. 

Effect  of  i(^e  upon  vertical  sides,  '90, 
2074. 

Forms  of  construction,  consideration 
of  various,  '92,  563,  56*4,  1078. 

Bridges. 

(See  Bridges  in  Index  of  Works.) 
Canals. 

1.  Description  of  .  2.  ConstructioUy  as prisMf 
lockn,  water  supply  f  etc.  3.  Operation  of  ^ 
as  tolls  and  maintenance. 

1.  Dkscription. 

Canals. 

Description  of  prox)08ed  canal  at  the 
Cascades,  Columbia  River, 
Oreg., '88  2161;  '89,2.543;  '90, 
3052;  '91,  3328;  '92,  2819. 

—  St.  Marys  Falls,  '88,  1924. 

—  Illinois  and  Mississippi,  '89,  2148; 

'91,  2a33 ;  '92,  2297. 

—  St.   Clair  Flats,    Mich.,  '89,  2260; 

'90,  2737 ;  '91,  2784 ;  '92,  2473. 

—  Portage  Lake  and  Lake  Superior, 

'92,  2158. 

2.  Construction. 


Locks f  gates,  '91,  33.50. 
pressure  on,  '91,  3351. 
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Canti  Is—Contiuaed. 
Lock$,  gates,  best  form  for,  '91,  3343, 
3352,  3353. 

—  valveif  Moraillon,  '91,  2370. 
at  St.  Marys  Falls,  '91,  2742. 

—  operating  machinery,  improved,  '91, 

2358. 

—  masonry,  '91,  3356. 

—  structure  of,  on  Illinois  and  Missis- 

sippi Canal,  '90,  2590. 

CooBu  River.  '91,  1745. 

Cascades  oz  the  Columbia,  '91, 

3333,  3350. 

Mnakingum  River,  '92,  1997. 

Ohio  River,  '92,  940. 

—  and  damsy  hydraulic  lifts,  '90,  3032, 

3042, 3046. 
— -  —  process    of  constrnction    of,  on 

Ohio  River  (illustrations),  '92, 

Atlas,  94-99. 
Deposit  in  canal  prism,  removal  of,  by 

sluicing,  '88,  2166. 
Lock   foundation,  method   of  laying 

concrete  for,  '88,  2167. 

3.  Operation. 

Operation  of  Des  Moines  Rapids, '88, 
1521;  '89,1772;  '90,2064;  '91, 
2174;  '92,  1773. 

—  Loaisville  and  Portland, '88,  1728; 

'89, 1920;  '90,  2221;  '91,  2394; 
'92,  2024. 

—  St.  Marys  Falls,  '88, 1937;  '89,  2223; 

'90,  2694;  '91,  2724;  '92,  2426. 

—  St.  Clair  Flats,  '89,  2263. 

—  Coosa  River, '90,  1658;  '91,  1753; 

'92, 1431. 

—  Fox  River,  '90,  2378;  '91,  2580;  '92. 

2222. 

—  Muskingum  River,  '90,   2201;  '91, 

2369;  '92,2000. 
--Green  and  Barren  rivers, '91,  2439; 
'92  2074. 

—  Mnscle  Shoals,  '91,  2322;  '92,  1956. 
Cement.    (See  also  Concrete.) 

Rosendale,  tests  of,  '90,  423. 
Portland  and   natural,  tests  of,  '88, 

2412,  2414. 
Apparatus  for  testing,  sifting,  mixing, 
and  grading,  '92,  2412,  2420. 
CoflTerdams.  (See  also  Foundations.) 
Construction  of,  '92,  1747. 
On  Potomac  River,  '88,  779. 
Concrete*    (See  also  Cement.) 
Cost  of,  '90.  896,  1574. 
Man^facture  ana  u$e  of,  on  Fox  River, 
'90,2389. 

—  Pensacola  Harbor,  Fla.,  '89,  1378. 

—  St.  Johns  River,  '88,  1083. 
Strength  of  Norton's,  Rosendale,  and 

£lk  Portland,  experiments  to 
determine,  '88,  1084. 

—  at  various  ages,  of  different  brands, 

'90,  1573. 
Superstructvre,   manufacture    of    con- 
crete blocks,  '89, 2368 :  '90, 896, 
2817. 

—  plant  for  constructing  and  laying, 

'89.  2389,  2392. 


C  OTIC  rcte  —Continued . 

Superstructure,  method  of  laying^  at  Pen- 
sacola Harbor,  Fla.,  '90.  1629. 

~-  —  at  various  foreign  localities,  '90, 
896. 

for  breakwater,  '91,  1080. 

Mixing  machine  (drawing),  '89,  1480; 
'91,  3335. 

Blocks,  cracking  of,  '91,  1633. 
Cost  of  Work*  Since  the  cost  of 
work  vnries  so  largely  on  ac- 
count of  location,  coiiipc tition, 
and  previous  experience,  only 
a  limited  number  of  references 
are  given.  These  will  be  found 
for  each  work  of  improvement 
under  the  subdivision  of  Con- 
tracts in  the  Index  of  Works. 
Crevasses. 

JCffecis  of,  on  river  bed  below,  '91,  34455. 

—  gange  readings  on  Mississippi  Hiver, 

'91,  3444. 

—  controlling    depth    of    Mississippi 

River,  '91,  3473. 
Dimensions  of,  and  discbarge  tlironirh, 

on    Mississippi    River  <I tiring 

high  water  of  1891,  '91,  3413. 
Discharge  through,  '90,  3263,  .3281. 
Formaiian  of,  on  Mitisisiiippi  Kiver,  '92, 

3186. 

—  Ames  CrevassK,  Mississippi    l«ivcr, 

'91  3684  3713. 
Closure  of,  '90,  2915, 3258, 3293, 3302. 

Cribs. 

(See  also  Piers.) 
1,  Construction  of.    2.  FoundatioMs  for, 

1.   COXSTJUri'TlOX. 

Cribs. 

Foundation  and  8ni>crstnictnreat  Buf- 
falo Harl»or,  X.  Y.,  '89,  2:W5; 
'90,  2814. 

Improved  lake  crib  work  at  Grand 
Haven  Harbor,  Mich.,  '88, 2340. 

—  design  for, '92,  2341. 
Weight  of  submerged,  '91,  2556. 

2.  Foundations. 

Stnictnre  of,  at  Buffalo  Harbor,  N.  Y., 

•89,  2365 ;  '90,  2814. 
Pile  foundations,  '88,  2347. 
Wide  base,  advantages  of,  '92,  1519. 
Current    deflectbrs,    experiments 
witli     Huupt    system    of,    on 
Delaware  River,  '88,  671. 
Current  nietei*s.    (See  Sar\'ey8.) 
Currents. 

Vclvdlif  and  direction  of,  at  Duxbnry 
Harbor,  Mass.,  '88,  475. 

—  Key  West  Harbor,  Fla.,  '90.  1594. 

—  Penobscot  River,  Me.,  '88,  429. 

—  Pensacola  Harbor,  Fla., '89,  1409; 

'91,  1719. 

—  St.  AuguRtine  Harbor,  Fla.,  '89, 1333, 

1334. 

—  St.  Johns  River,  Fla.,  '89,  1306. 

—  Savannah    Harbor,  Ga.,   '90,   1273; 

'    '91,  1583;  '92,  1334. 
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Dams. 

(Soe  also  Reservoirs.) 

t.  General  consideraiioua.  S.  Movable  dams. 

3,  Brush  and  atone  dama, 

1.  Qeneral  Considtcuations. 

Dams. 

St4)ppase  of  leaks  in,  '92,  2075. 

ifeversible  bear- trap  gates,  '92,  1820. 

Stock  raniminfr,  apparatus  for,  and 
method  of, '88,  2405;  '91,2714; 
'92, 2405 ;  '92,  Atlas,  110 ;  draw- 
ing. 

Drift  gaps,  '89. 1852. 

Conai ruction  of,  on  Allegheny  River, 
'91  23(>4. 

—  Little   Kanawha   River,  '88,  2115; 

'92,  2115. 

—  Paradise   Cat,  Cal.  (drawing),  '92, 

Atlas,  116. 

—  Red  River.  '92.  1592, 3212. 

—  San  Joaquin  River,  '92,  2647. 

—  Savannah  Harbor,  6a.,  '88,  1007. 
Closing  dam  at  Cross  Tides,  Savannah 

Harbor,  Ga.,  '88,  1019. 

Discharge  over  submerged  weirs,  for- 
mulas for  measurement  of,  '90, 
2144. 

Spur  dams,  proper  foundations  for, 
'92,  1318. 

2.  Movable  Dams. 

Movable  damSf  compared  with  fixed, 
'89,  1991. 

—  vs.  fixed,  on  Big  Sandy  River,  Ky., 

'92,  2102. 

—  various  forms  of,  '90,  2145. 

—  success  of,  on  Great  Kanawha  River, 

W.  Va.,  '92,  2057. 

—  tripping  device  for,  '91,  2353. 

~  at  Davis  Island,   Ohio    River,  '89, 

1870, 1874. 
^  Chanoine  wicket  type,  operation  of, 

on  Great  Kanawha  River,  W. 

Va.,  '88,  2057. 

3.  Brush  and  Stone  Dams. 

Brush  and  stone  dam  in  San  Joaquin 

River,  Cal., '88,  2648. 
TVing  dams,  '92,  1472. 

—  dimensions  on  Kennebec  River,  '88, 

419. 
Dikes*    (See  also  Dams,  Jetties,  and 

Rivers.) 
Harbor  improvement  by, ^89,  764. 
Pile  dikea,  '91,  1007. 

—  construction     of,     on     Mississippi 

River,  '91,  3606. 

—  resistance  of,  to  ice,  '89,  851. 

—  cost  of.  '88,  591, 627. 
Hurdle  dikea,  '91,  2111. 

—  on  Mississippi  River,  '89,  1687;  '90, 

1975;  '92,  1720. 
Construction  of,    on   Delaware   River, 
'88,  670. 

—  Missouri  River.  '89,  2762 ;  drawings 

and    illustrations,    '89,    2778, 
27X9,  27!M);  '91,  38  i3,  3819. 

—  Mi6Bissix>pi  liiver,  '91,  35UG. 


Dikes — Continued. 

Construction  of,  Schuylkill  River.  '92, 
928. 

—  Willamette  River,  '91,  3365. 
Riprap  preferable  to  oruosotod  piling, 

'91,  763. 
Cost  of  pile  and  stone,  '88,  666. 
Fermeable   dikes,   when    not   adapted, 

'91,  3402. 

—  on  White  River,  Ark.,  '88,  1409. 
Spur  dikes,  '90,  1762, 1766. 

-^  at  Sioux  City,  Iowa,  '89,  2762  (illus- 

trati(ms). 
Riprap  dikes,  settlement  of,  at  Clinton 

Harbor,  Conn.,  '88,  539. 
Repair  of,  by  mattress  construction, 

'92.  1519. 
DischarK^e. 
Observations  on  Bayou  Teche,  La.,  '89, 

1518. 

—  Missouri  River,  '91,  3827. 

—  Mississippi  River,    '91,   3413,  3^117, 

3424, 3505 ;  '92,  3121. 
Through  ere viisses, '90,3263,3281. 

Dredffinir* 

By  harrowing  and  use  of  water  jet,  '88, 

1042. 
Fulsometer  pump  dredge,  structure  and 

operation  of,  on  Potomac  River, 

D.  C,  '88,  781. 

—  for  placing  material  ashore,  at  Phil- 

adelphia Harbor,  '92,  909. 
Centrifugal  and  suction  pump  dru(I;;es, 
'89,  1097;  '90,  736;  '91,  1472. 
Ladder  dredge,  '90,  726, 3237. 
Hydraulic  dredge, '89,  1720;  '90,  1508 
(illustnition);  '90,  2007;  '92, 
1034. 
Cost  of,  '92,  2271. 
Oriilinir*    (^^^  Rock  removal.) 
Dynamite.    (See  Rock  removal.) 
Explosives*    (See  Rock  removal.) 
Fascines.    (See  Mattresses.) 
Foiindutions.      (  See    Breakwal*  rn. 
Canals,  Cofferdams,  Cribs,  and 
Piers.) 
Oang^es. 
On   Savannah    River,   Ga.,  '90,   1335, 

1340. 
At  Brunswick  Harbor,  Ga.,  '90, 1415. 
Illuminated  water,  gauge  used  on  Ohio 

River, '90,  2178. 
Automatic,  at  Galveston  Harbor,  Tex., 
'88,  1270. 
Harbors* 
Jurisdiction  of,  by  the  United  States, 

'88,  623. 
Of  refuge  from  storms.  (See  in  Inili'x 
of  Works,  Harbors  of  Refii««; 
also  Delaware  Break  wivtcr, 
Grand  Marais,  New  lluveii. 
Sand  Beach,  and  Sandy  Bay 
harbors. ) 
Improvement  of,  hi/  breakwaters.  (See 
BrcakwatiTs.) 

—  dikes.     (See  Dikes.) 

—  dredging.     (See  Dredging.) 

—  jetties.     (See  Jetties.) 

—  piers.     (See  Piers.) 

—  rock  removal.    (See  Rock  removal.) 
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Hydraulics.  (See  Cnrrents,  Dis- 
clmrj^e,  Rivers,  Sarveys,  aud 
Wavos.) 

Hydraulic  dredires.  (See  Dredg- 
ing-) 

Hydraulic  iniiiinf?.  DoKcriptiou  of 
methods  of,  in  California;  vol- 
ume of  water  used;  detritus 
furnished  by,  and  effects  of, 
xiponjrivers,  '91,  2096. 

Hydraulic  vertical  lifts.  Descrip- 
tion of,  '90,  3032,  3042,  3046. 

Ice. 

Formationof,  in  Hock  port  Harbor,  Me., 

'88,  •109,  410. 
Moving,  effect  of,  vpon  Mississippi  River, 
'91,  2130. 

—  ice  piers  at  New  Castle,  Delaware 

River,  '90,  921. 

—  joints  in  stone  superstructure, '89, 

2073. 
Gorges  on  the  Mississippi  River,  '89, 
1811. 

Jetties. 

(See  also  Dikes  and  Breakwaters.) 

1,  Jmpruvnnciit  of  rirere  and  harbors  htf, 
2.  Details  of  construction.  S.  Miscel- 
laneous. 

1,  Improvement  of  Rivers  and  Hau- 

BORS  BY. 

Jetties. 

Discussion  of,  for  river  aud  harbor  im- 
provement, by  Vernon  Har- 
court,  '88,  1136. 

Improvement  of  Columbia  River,  Oreg., 
by,  '89,  2529,2538;  '91,  3314. 

—  Connecticut  River  by,  *88,  531. 

—  Cumberland   Sound  by,  '88,   1135; 

•92,  1287. 

—  Galveston    Harbor    by,   '88,    1266, 

1272.  1276;  '92,  1530. 

—  Humboldt  Hay  by,  '91,   3131;  '92, 

Atlas,  118-120. 

—  Newbury i»ort  Harbor  by,  '92,  552. 

—  Passo  Cavallo  by,  '88,  1302, 1304. 

—  Penobscot  River  by,  '88,  430. 

—  Port  Jefferson  Inlet  by,  '89,  752. 

—  St.  August! no  Harbor,  Fla.,  by,  '90, 

1568,  ir)71. 

—  St.  Johns  River  by,  '88,  1080;  '89, 

1299. 

—  Savannah  Harbor,  Ga.,  by,  '89,  1280. 

—  South  Pass  by,  '89,  146U,  and  plates 

facing  page  1480. 

2.  Details  of  CoNSTiiucriox. 

Cross  sections,  discussion  of,  with  dia- 
grams, '89,  1317. 

—  stabilitv  of  concrete,  '89,  1319. 
Height  of;  '92,  1359. 

Stone,  settlement  of,  '91,  1834. 
Mattress  and  riprap,  construction  in 
deep  water,  '91,  3187. 

3.  Miscellaneous. 

Cost  of  various  cross  sections,  per  lin- 
ear foot,  '89,  1318. 


Jetties— Continued. 

Cost  of  riprap  jetties  by  hired  labor 
and  bv  contract  compared,  '92, 
1221.  " 
Foundations,  subsidence  of,  '92,  1508. 
Settlement  of,  at  Brazos  Santiago  Har- 
bor, Tex.,  '88,  1323,  1328. 
Labor.     Comparative  cost  of  contract 
and  hired,  '88,  2594;  '92,  2591. 
liakes.    Character  of    lake  bed    and 
genernl   physical  characteris- 
tics of  Lake   Michigan,   '89, 
2035,  2162. 

JLevees. 

Best  cross  sections  for,  '91,  3648. 

Dimensions  of,  Mississippi  River,  '91, 
3409. 

Construction,  repair,  and  protection 
against  overflow  of.  on  the  Mis- 
sissippi, '90,  3289,  3317;  '91, 
3704;  '92,3241,3246. 

Effect  of,  in  raising  river  beds,  *90, 
3093,  3105. 

Levels  and  leveling^-     (See  Sur- 
veys.) 
Locks.    (See  Canals  and  Dams.) 
mattresses.    (See  also  Dams,  Dikes, 
Jetties,  and  Shore  protection.) 
Construction  and  use  of,  at  Brunswick 
Harbor,  Ga.,  'a9,  1264. 

—  Charleston  Harbor,  S.  C,  '89,  1153. 

—  Cumberland  Sound,  Ga.,  '88,  1051. 

—  Mississippi    River,   '89,  2736;    '92. 

Atlas,  164,  165;  '92,  3158,  3174. 

—  Missouri  River,  '89,  2778. 

—  St.  Johns  River,  Fla.,  '89,  1300. 

As  foundation  for  dam  construction, 

'89,  1093. 
Sinking,  method  of,  '90,  3230. 
Subaciueous  units,  construction  of,  '90, 

3213. 
Foot  mats,  construction  of,  '89,  2779. 
Brush  and  poles  superior  to  logs,  '88, 

1083. 
Settlement,  resistance  of  brash  to,  '89, 
858. 
Jflinins;,  iiydraulic.  (See  Hydraulic 

mining. ) 
Movable  dams.    (See  Dams.) 
Nitroglycerin.    (See  Rock  removal.) 
Nortiiern     and     Northwestern 

Lakes.    (See  Lakes.) 
PasQuean  wicRets.     (See  Dams, 

movable. ) 
Piers.    (See  also  Cribs.) 
Construction  of,  at  Charlotte  Harbor, 
N   Y.   '88  2552. 

—  Milwaukee  Harbor,  Wis.,  '88,  2201. 

—  Waukegan  Harlior,  Mich.,  '89,  20S2. 
Method  of  rendering,  sand  tight,  '92, 


Ice  piers,  '88,  702;  '90,  2166;  '92,  948, 
1963. 

Piles. 

Destruction  of,  by  teredo  navalis,  '92, 

2658. 
Protection  of  heads  of,  by  tar  and  sand 

coating,  '92,  1541. 
Sinking,  use  of  water  jet  in,  '91,  2683. 


TOPICAL   INDEX. 


501 


Piles— ConHnned. 
rUt  (Mrer,  '90,  3013,  3021. 

—  revolving,  '91,  3194. 

—  Wjikerteld  patent,  '88,  2501. 
Pimips*    (See     Dredging,    Hydraulic 

dredges.) 
Rcsei*voirs« 

At  headwaters  of  the  Mississippi,  pro- 
posed capacity  of,  '91,  2197; 
'92,  1826. 

At  Lake  Traverse,  proposed,  '92,  1869. 

Tidal,  method  of  flushing,  '91,  1156. 

Rivers* 

(See  also  Dikes,  Discharge,  Currents,  and 
Shore  protection.) 

1.  O en eral  considerations.  S.  Physical  char- 
act  eristica,  as  hankSf  hedf  floods^  slopes, 
etc.    3,  Improvement  of. 

1.  Gbnkral  Considerations. 

Rivei-K. 

Jurisdiction  of  United  States  on.     (See 

Harbors,  Jnrisdiction  of.) 
Bridging  of.     (See  Bridges.) 

2.  Physical  Characteristics. 

FloodH  on  Altamaha  River,  '90,  1373. 

—  Savannah  Kivor,  '88, 1026;  '90,  U87, 

1189. 

—  Susquehanna  Kiver, '91, 1105. 

—  causes  increasing   the    destructive 

ottocts  of,  '91,  1107. 

—  protection  against,  '91,  1109. 

—  inoveuiont  and  velocity  of,  on  Lower 

Mississippi,  '92,  2JI0r),2907. 
High  water  of  1891  on  the  Mississippi, 
'91,  3413. 

3.    iMIMtOVRMENT  OF. 

Improvem  cu  t  of,  hy  bin  sting.    (See  Rock 
removal.) 

—  daniH.     (See  Dams.) 

—  dikes.     (See  Dikes.) 

—  dredging.    (See  Dredging.) 

—  jetties.     (See  Jetties.) 

—  levees,     (See  Levees. ) 

—  locks  and  canals.    (See  Locks  and 

Canals.) 

—  reservoirs.     (See  Reservoirs.) 

—  rock  removal.     (See  Kock removal.) 

—  screws.     (See  Dredging.) 

—  shore  protection.     (See  Shore  pro- 

tection.) 

—  slnck-waternavigation.  (See Dams.) 

—  wing  dsniis.    (See  Dams  and  Jetties.) 
Rock  removal. 

From  the  Cascades,  Oreg.,  '89,  2547. 

—  Hell  (Jatr,  N.  Y.,  '88,  604. 

—  James  River,  Va.,  '88,  764. 

—  KaskaHkia  River,  111.,  '92,  1746. 
'Mississippi    River,  '90,  2051;    '92, 

1788. 

—  Ohio  River,  '92,  2021. 

—  Raritan  River,  N.  J.,  '92,  882. 

—  Rock  Island  Rapids,  '92,  1804. 
By  drilling  and  blasting,  '88,  1120. 
Cost^  mica  powder  compared  with  nitro- 
glycerin. '91,  2796. 

—  by  hired  and  contract  labor,  '92, 801. 

—  in  general,  '92,  1999, 2271. 


Sand. 

Movement  of,  methods  of  controlling, 
'89,  1071;  '90,  2949;  '91.  2692; 
•92,  1358. 
Downs,  reclamation  of,  '90,  2954. 
Scows. 
Apparatus  for  closing  dumping  doors, 

'92,  1505. 

Longitudinal  steel  trusses  for,  '91,  2333. 

Sediment^  observations  to  determine 

amount  of,  on  St.  Johns  River, 

'89,  1302. 

Shell,  use  of,  for  hearting  and  riprap 

foundations,  '88,  1082. 
Shore  protection. 

On  Fox  River,  Wis..  '92,  2225. 

—  Mississippi  River,    '91,    3601;   '92, 

314.5,  3153. 

—  Missouri  River  (illustrations),  '92, 

Atlas,  162, 163;  '92,  3291,  3294. 

—  Willamette  River,  Oreg.,  '89,  2577. 
Grading  machines  used  on  the  Missis- 
sippi, '92,  3162. 

Crib  work  and  timber  mattress,  '89, 770. 

Brush  wattling,  '88,  842. 

Sand  catches,  '88,  462. 
Sna|(  boats. 

Description  of,  '89,  1644. 

Cost  of,  '89,  1350. 
SoundinffS.    (See  Surveys.) 
Stone. 

Great  Kanawha  sandstone,  tests  of,  '89, 
1950;  '90,  421. 

Lock  stone,  tests  of,  '88,  2411. 
Surveys. 

Jiase-line  measurements  on  Missouri 
Ri  ver,  '90, 3403 ;  '91, 2871 ;  '92, 
1331. 

—  apparatus  and  method  employed  on 

Red  River,  '89, 1592;  '90, 1830, 
1836, 1839, 1844. 

—  on  Manatee  River,  Fla.,  '88,  1109. 

Triangulation,  instruc  lions  for  second- 
ary, on  Mississippi  River,  '91, 
3474. 

—  at  Brunswick  Harbor.  Ga.,  '90, 1413. 

—  at  Red  River,  '90,  1845. 

—  at  Maumee  Bay,  Ohio,  '90,  2759. 

—  at  Savannah  Harbor,  '92,  1332. 

—  at  St.  Augustine  Harbor,  Fla.,  '88, 

1144. 

Levels  of  ])recision,  '90, 1334;  '91, 3476; 
'92,  1334, 2947,  3074. 

Reciprocal  leveling  on  platforms,  '91, 
1896. 

Current  meters,  description  of,  and 
methoa  of  rating,  on  Missis- 
sippi River,  '90,  2104. 

—  observations   trt//i,  at    St.  Augustine 

Harbor,  Fla.,  '88,  1147,  1276; 

'89,  1326. 

on  Delaware  River,  '89,  848. 

on  Grand  River,  Mich.,  '88, 2385. 

Price  meter,  rating  of,  '91,  3490. 
Stackpole  propeller  meter,  '91,  1584. 
Souudinr/s,    method  of,    at    j3runswick 

Harbor,  '90,  4013. 

—  Hudson  River,  '88,  642. 

—  Kennebec  River,  '88,  423. 

—  Mnnntec  River,  Fla.,  '88,  1110. 

—  Mi8sisHii>pi  River,  '91,  2154. 

—  Pensaeola  Harbor,  '89,  1409. 
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Surveys— Continned. 
Houndinga,  method  of,  Penobscot  River, 
'88,  429. 

—  St.  Angnstine  Harbor,    '88,    1145 ; 

'89,  1327. 

—  Savannah  Harbor.  '92, 1333. 
Boringtf  method  of  taking,  in  Brunswick 

Harbor,  '90,  1416. 

—  East  River,  N.  Y.,  '90,  765. 

~  Grand  River,  Mich.,  '88,  2248;  '92, 
2379. 

—  Missouri  River,  '90,  3379. 

—  Pensacola  Harbor,  Fla.,  '89,  1410. 

—  St.  Augustine  Harbor,  '88,  1145. 
General  methods  of  eurve^  work  on  Alta- 

maha  River,  '90,  1375. 

—  Caloosahatchee  River,  '88,  1005. 

—  Coosa  River,  '90, 1674. 

—  Kennebec  River,  '92,  547. 

—  Ocklawaha  River,  '91,  1622. 

—  Savannah  River,  '90,  1333. 
Bottom  tester,  '88,  931. 
Refraction,  '91,  1899. 
Topographical  and  hydrographical  field 

v^ork,  '91,  3181. 
Teredo  navalis*    (See  also  Piles.) 
Action  ofL  upon  timber  at  Aransas  Pass, 
Tex.,  '88,  1314. 
Tides. 
Obaervatione  at  Kennebec  River,  '88, 
422. 

—  Penobscot  River,  '88,  429. 

—  Pensacola  Harbor,  '91,  1725. 

—  Savannah  River  and  Harbor,  '88, 

1067;  '89,  1303;  '90,  1267;  '91, 
1576;  '92,  1305,1333. 

—  St.  Augustine  Harbor,  '88,  1131. 
Range  of,  at  Boston  Harbor,  '88,  448. 

—  Connecticut  River.  '88,  530. 


Tides — Continued. 
liange  of,  Manchester  Harbor,  Mass., 
'88,  467. 

—  Raritan  Bay,  N.  J.,  '88,  634. 

—  Wellfleet  Harbor,  Mass.,  '88,  480. 
Ehh  and  flood,  computations  of  vol- 
umes, '90,  1277. 

—  condition  of  bottom  during,  '92, 1341. 
Timber*    Decay  of  timber  dikes,  '90, 

689. 

Transportation*  Decline  in  freight 
and  insurance  rates  consequent 
upon  river  and  harbor  improve- 
ment, '88,  974, 1011. 

TesseiSy  draft  of,  entering  and  leaving 
New  York  Harbor,  '88»  619. 

ITater  Jet.    (See  Piles.) 

Waves. 
Action  of,  '91,  1635. 

—  upon  jetties,  '90,  1568. 

—  upon  sandy  coasts,  '89, 2^19. 

—  upon  riprap  structures,  '90,  2320. 
Force  of,  on  the  Great  Lakes,  '90,  2314. 

—  dynamometer  measurement  of,  '90; 

1575  J  '91,  1633. 
Pressure  of,  against  crib  work,  '91, 

2557. 
Discussion  of  wave  form;    depth  in 
which  waves  break;     energy 
of  breaking  waves ;  maximuio 
height  of  waves  on  the  Atlan- 
tic ;  waves  having  form  of  pro- 
late cycloid,  '89,  1319, 1323. 
WiiarveSy  shoaling  caused  by  projec- 
tion of,  beyond  bulkhea<l  lino, 
'88,  1046. 
l¥inyir  dams.   (See  Dams  and  Jetties.) 
IVreciiLS.    (See  Indoxof  Works;  sub- 
ject, "Wrecks.") 


SVMmAUT  OF  APPROPRIATIONS   for  Rivers  and  Harbors 

from  the  earliest  date,  April  6, 1802,  to  and  iDclnding  the  act  of  July  13, 1892. 

Plan. — ^The  States  are  arranged  in  alphabetical  order,  and  under  each  State  are 
placed  the  appropriations  for  the  works  lyi^S  wholly  within  that  State,  these  works 
being  also  arranged  alphabetically.  All  the  appropriations  for  the  improvement  of 
any  portion  of  a  river,  except  a  harbor,  are  assigned  to  that  river,  and  if  the  river 
passes  through  or  by  more  than  one  State  the  river  is  placed  under  the  head  of 
''Miscellaneous,''  which  immediately  follows  the  States.  Hius,  appropriations  for 
the  Mascle  Shoals  wonld  not  be  found  under  Alabama,  but  would  be  included  in  those 
for  the  Tennessee  River,  which  would  be  found  under  ''Miscellaneous;"  appropria- 
tions for  an  ice  harbor  at  St.  Louis  would  be  under  the  State  of  Missouri,  but  appro- 
Sriations  for  the  Mississippi  River  at  St.  Louis,  or  for  the  month  of  the  Mississippi 
liver,  would  be  included  in  those  for  the  Mississippi  River.  Explanatory  notes  are 
placed  at  the  end  of  the  table,  which  are  referred  to  by  numerals  in  parenthesis. 

The  same  locality  is  sometimes  referred  to  in  the  acts  making  appropriations  there- 
for under  ditterent  titles,  or  a  local  improvement  has  become  merged  in  one  more 
general.  For  such  cases  the  most  usual  or  comprehensive  title  has  been  adopted  in 
this  table. 


[Note.— The  details  of  the  ftpnropriatioiis  and  refereneea  to  authorities  for  each  ■am  will  be  gen- 
erally found  under  the  proper  title  of  the  work  in  Vols.  I,  II,  and  III  of  the  InAex. 

Thu  lists  of  approprUtions  in  the  main  Index  were  generally  compiled  from  the  reports  of  the 
Chief  of  Engineers,  beginning  with  1866.  The  following  table  was  compiled  directly  from  the  aots 
of  Congress  raaking^ appropriations  for  rivers  and  harbors,  and  subsequent  to  the  co'mpletion  of  the 
main  part  of  VoLlI  of  the  Index,  consequently  in  a  few  eases  appronriations  appear  in  this  table 
which  are  not  found  in  the  lists  of  appropriations  in  the  main  work.  These  exceptions  mainly  apply 
to  improvements  completed  before  1866,  and  for  which  no  appropriations  were  subsequently  made.  In 
the  c;trlier  reports  of  the  Chief  of  Engineers  allotments  Irom  appropriations  for  "  repair,  preserva- 
tion, contingencies,  and  surveys"  are  sometimes  referred  to  as  thougn  they  were  specific  appropria- 
tions lor  the  works  to  which  they  were  assigned.  In  the  following  table  such  allotments,  except  as 
subsequently  noted,  are  not  included  in  the  aggregate  of  separate  works.  For  these  reasons.  In  a  few 
c8si*R,  the  total  amount  appropriated,  as  stated  in  the  main  Index,  will  be  found  to  differ  for  the  same 
work  from  the  total  stated  in  this  table. 

By  tho  acts  of  June  28. 1861,  July  25, 1868,  and  April  10, 1869,  $250,000, $1,500,000,  and  $2,000,000  were, 
re»i>cctirely,  appropriated  for  repair  and  extension,  and  allotted  to  works  specified  in  the  statements 
attii(;1iod  to  these  acts  in  the  compilation  of  ''Laws  of  the  United  States  relating  to  the  improvement 
of  rivers  and  harbors."  The  amounts  therein  aUotted  are  assigned  in  the  following  table  to  the 
works  named.    (See  note  24.) 

Between  1826  and  1874,  inclusive,  the  sum  of  $181,606.27  was  reappropriated :  these  reappropriations 
are  not  included  in  the  following  table.    The  following  appropriations  have  also  been  omitted:  Trans- 

fiortation,  fuel,  etc..  acts  of  August  30, 1852,  and  May  15, 1856  (aggregating  $12,127.12) ;  allotments  firom 
nclefiuite  appropriations  for  ''removal  of  wrecks,  etc.,"  as  prodded  for  by  act  of  Jw 
note  23.) 


June  14,1880.]    (See 


States  and  names  of  works. 


Alabama: 

A  labaina  River 

Bla<-.k  Warrior  Itiver  (>) 

Cnliabn  Kivor 

Mobile  Harbor 

PuHH  Au  Heron 

Tallapoosa  River 

Arkarucu: 

Ca<"Iio  River 

Fonrche  la  Fove  River 

L' A  iiguille  River 

Little  Missouri  River 

Lit  tie  Red  River 

Petit  Jean  River 

Saline  River 

White  River 

White  and  St.  Francis  rivers  (»)... 

White,  BLftok,  and   Little  Red 

rivers  (*) 


1878 
18H4 
1882 
1820 
1828 
1882 


1888 
1879 
1878 
1871 
1886 
1886 
188U 
1874 
1833 

1871 


Amounts  appropriated. 


For  improve- 
ment. 


$255,000.00 

221/250.00 

45,  UOfl.  00 

2, 192, 33U.  60 

18, 000. 00 

44,000.00 


9,000.00 

33, 5U0.  UO 

17, 000. 00 

20, 000. 00 

8, 40U.  00 

9, 500. 00 

21,500.00 

296,000.00 

114,000.00 

10,000.00 


Forsor- 
vey. 


1,500 


Total. 


$255,000.00 

224,250.00 

45,000.00 

2, 192, 330. 60 

18,  000. 00 

44,000.00 


9,000.00 

33,500.00 

17, 000. 00 

20,000.00 

8, 400. 00 

9,500.00 

21,5O(V0O 

296, 000. 00 

145,  500. 00 

10,000.00 


Total  by 
States. 


$2,778,580.60 


570.400.00 

603 
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APPROPRIATIONS  for  Rivers  and  Harbors,  etc.— Continned. 


States  and  names  of  works. 


OtU^fomia : 

Feather  RWer.  (See  Sacramento 
and  Feather  rivers.) 

Humboldt  Harbor 

Mokdumue  River 

Hapa  River 

Oakland  Harbor 

Petalnma  Creek 

Red  Wood  Harbor 

Sacramento  and  Feather  rivers 

San  Diego  Harbor 

San  Francisco  Harbor  and  Bay  (*) . 

San  Joaquin  River 

San  Luis  Obispo 

San  Pedro  and  Santa  Monica  bays, 

harbor  of  refugo 

Wilmington  Harbor 

Oonnectieui : 

Black  Rock  Harbor 

Bridgeport  Harbor 

Cedar  Foint  Beach '. 

Clinton  Harbor 

Connecticut  River  {*) 

Cos  Cob  Creek 

Duck  Island  Harbor 

Five  Mile  River  Harbor 

Honsatonic  River 

Milfurd  Hurbor 

Mill  River 

Mystic  River 

New  Haven  Harbor 

New  Haven  Harbor  Breakwater. . . 

New  London  Harbor 

NoTwalk  Harbor 

Saugatuck  Harbor 

Saybrook  Bar.    (See  Connectiout 

River.) 

Sou  tbport  Harbor 

Stamford  Harbor 

Stonington  Harbor 

Thames  River 

Westport  Harbor.   (See  Sangatuck 

Harbor.) 
Wilson  Point  Harbor 

jMa\oar€ : 

Appoquinimink  River 

Broad  Creek 

Broadkiln  River 

Chinooteague  and  Delaware  bays  . . 

Christiana  River.  (See  Wilming- 
ton Harbor.) 

Delawsre  Bay,  ice  harbor 

Delaware  Breakwater 

l>elaware  Breakwater  Harbor,  re- 
moval of  wrecks 

Delaware  River,  ice  harbor  at 
Reedy  Island 

Duck  Creek.    (See  Smyrna  River.) 

Indian  River 

IjC wes,  pier  at 

MiHpillion  Creek 

Murderkill  River 

Nanticoke  River 

New  Castle  Harbor 

St..  Jones  River 

Smvrna  River 

Wilmington  Harbor 

JHtirict  of  Colufnbia : 

Washington  and  Georgetown  har- 
bors fi 


*M  Pi 

|l 


1881 
1884 
1888 
1874 
1880 
1884 
1875 
18.52 
18G8 
1870 
1888 

1890 
1871 


1836 
18:t6 
18^6 
18P2 
1K2U 
1802 
18iM) 
1888 
1871 
1874 
1829 
1890 
1852 
1879 
1880 
1829 
1826 


1836 
182D 
1827 
1821 


1800 


1890 
1880 
1873 
1886 


1882 
1822 

1880 

1852 

1882 
1870 
1879 
1802 
188G 
1K26 
18S1 
1880 
1836 


1833 


Amounts  appropriated. 


For  improve' 
ment. 


$572, 

15, 

17, 

1,684, 

46, 
23, 
645, 
222, 
165, 
823, 
95, 


500.00 
500.00 
500.00 
(SOU.  00 
000.00 
400.00 
000.00 
500.00 
927.27 
750.00 
000.00 


995, 000. 00 


66, 550. 00 

280,000.00 

1, 000. 00 

8, 500. 00 

527,2.11.57 

7,  000. 00 

60,  OOU.  00 

15,000.00 

163, 500. 00 

45,  500. 00 

10, 587. 43 

20,000.00 

306,000.00 

610, 000. 00 

17, 300. 00 

108, 000. 00 

25, 416. 00 


21,000.00 

85,000.00 

327, 253. 83 

406,600.00 


80,060.00 


10,000.00 

30,000.00 

35, 000. 00 

143, 750. 00 


25,  000. 00 
2, 677, 353. 70 

25, 000. 00 

51, 000. 00 

10, 000. 00 
378,  500. 00 

29. 000. 00 
7,  000. 00 

10, 000. 00 
239, 173. 00 

40,  000. 00 

28,  OUO.  00 
359, 606. 00 


2,405,000.00 


For  aoT- 
vey. 


$5,000 


15,000 


130 


80 


100 
200 
300 


1,000 


1,500 


Total. 


$572, 

15. 

17, 

1.684, 

46, 

23. 

645, 

227, 

165, 

823, 

95, 


500.00 
500.00 
500.00 
600.00 
OOU.  00 
400.00 
000.00 

5oaoo 

927.27 
750.00 
000.00 


15, 000. 00 
995, 000. 00 


66,550.00 

280, 000. 00 

1,000.00 

8,500.00 

627,361.57 

7,  000. 00 

60,  mio.  00 

15.(M>U.00 

1G3, 500. 00 

45.  500. 00 

10. 5H7. 43 

20.  UOO.  00 

306,  UOO.  00 

610,  OGO.  00 

17, 300. 00 

108,080.00 

25,416.00 


21.000.00 

35.100.00 

327, 453. 83 

406, 800. 00 


30, 000. 00 


10, 000. 00 

30. 000. 00 

35,000.00 

143, 750. 00 


25,000.00 
2, 678, 353. 70 

25,000.00 

51,090.00 

10, 000. 00 
378. 500. 00 

29. 000. 00 
7.000.00 

10, 000. 00 
230,173.00 

40.  Oi)0. 00 

28, 000. 00 
359,  OUO.  00 


Total  by 
States. 


$4,820,677.27 


2,496,500.00 


8, 002, 14a.  83 


4,099.472.70 


2,496,500.00 
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APPROPRIATIONS  fer  Rivers  and  Harbors,  etc-^Continned. 


states  and  nunei  of  works. 


Florida: 

Appnlachloola  Bay  and  Biver 

liavou  La  Granee 

Caluosahatchee  Ki ver 

CtHlar  Eeys  Harbor 

Charlotte    Harbor.     (See     Pease 

Creek.) 

Chipola  River 

Clearwater    Harbor.     (See   C!edar 

Keys.) 
Holmes  Kiver.     (See   Bayon    La 

Grange.) 

Indiaii  Kirer 

Indian  Ki  ver  and  Mosquito  Lagoon. 

Key  West  Harbor 

Manatee  River 

Ocklawaha  River 

Ocklockonee  River 

Pease  Creek 

Ponsacola  Harbor 

St.  Augastine  Creek 

St.  Angustine  Harbor 


St  Johns  River  (•) . 

St.  Johns  River  (Upper) 

St.  Marks  River 

Sarasota  Bay 

Suwanee  River 

Tampa  Bay 

Yolnsia  Bar 

"Wlthlacoocbee  River — 
Yellow  River 


Georgia : 

Altaroaha  River 

Brnnswiok  Harbor 

CooHawattee  River.      (See  Ooate- 
naiila  River.) 

Darien  Harbor 

£to>vah  River , 

Flint  River  (T) 

Jokyl  Creek 

Ocmulgee  River  (*) 

Oconee  River 

OoMtonaula  and  Coosawattee  rivers, 

Romerly  Marsh 

Savannah  River  and  Harbor  (') 


Idaho : 

Clearwater  River. 
Snake  River 


JUinoit: 

Calnmet  Harbor 

Chicago  Harbor 

Galena  River  and  Harbor 

HeuueT)in  and  Illinois  and  Michigan 
canals. 

Illinois  River 

Illinois  and  Mississippi  Canal 

Kaskaskia  River 

Waukegan  Harbor 


Indiana  : 

Mirliigan  City  Harbor. 
White  River 


Iowa : 

Des  Moines  and  Iowa  rivers. 

Dubuque  Ice  Harbor 

Red  Cedar  River 


Ketitueky : 

Itorren  River.  (See  Grand  River.) 
Cumberland  River  (South  Fork) ... 
Oreen  River  and  tributaries 


Is 
I? 

s  P< 
s  p. 


1828 
1886 
1882 
1872 


1835 


1892 
1844 
1882 
1882 
1835 
1833 
1881 
1878 
1870 
1829 
1852 
1884 
1828 
18»0 
1839 
1880 
18H0 
1881 
1839 


1881 
1836 


1878 
1876 
1878 
1888 
1876 
1878 
1874 
1882 
1826 


1879 
1892 


1870 
1833 
1878 
1882 

1852 
1890 
1800 
1852 


1836 
1879 


1838 
1844 
1839 


1882 
1888 


Amounts  appropriated. 


For  improve 
ment. 


$201,860.20 

8,000.00 

28.000.00 

104,500.00 


9,000.00 


15, 

6. 

167, 

42. 

46, 

6. 

61. 
850, 

5, 

98. 

1,220, 

4. 
37, 

7, 

59, 

130. 

27. 

28, 


000.00 
500.00 
500.00 
OUO.  00 
000. 00 
000.  oo 
000.00 
000.00 
000.00 
2C9.80 
500.00 
00i).00 
030. 00 
500.  UO 
000.  UO 
000.00 
0(10.00 
900.00 


95,000.00 
137,500.00 


58,000.00 
10. 000. 00 

172,000.00 
20, 000. 00 

134. 500. 00 

95, 000. 00 

26, 000. 00 

42,108.77 

2,713,356.64 


15,000.00 
20, 000. 00 


447.400.00 

2, 176. 005. 00 

66, 000. 00 


1,866,660.00 

1,000.000.00 

10,500.00 

190,000.00 


1,161,138.92 
112,500.00 


60,500.00 


12,000.00 
185, 000. 00 


For  snr- 
vey. 


$500 


800 


500 


500 


10,000 


45,000 


1,000 


1,500 


Total. 


(201,850.29 

8,000.00 

28,000.00 

104,500.00 


9,000.00 


15. 

6. 

167, 

42, 

46, 

5, 

61. 

350. 

5. 

98, 

1,220, 

4, 

37, 

I" 
<i 

59, 

13U, 

27, 

23. 


000.00 

.•too.  00 

fiOO.OO 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
569.80 
500.00 
000.00 
5.')0. 00 
500.00 
000.00 
000.00 
000.00 
900.00 
500.00 


05,000.00 
137,500.00 


58,000.00 
10, 000. 00 

172,000.00 
20, 000. 00 

134,  500. 00 

95,000.00 

26,000.00 

42,108.77 

2,723,356.64 


15,000.00 
20,000.00 


447,400.00 

2, 176, 005. 00 

66,000.00 

45,000.00 

1,806,660.00 

1,000,000.00 

10, 500. 00 

190,000.00 


1,161,138.92 
112,500.00 


1,000.00 

60,500.00 

1,500.00 


12,000.00 
185,000.00 


Total  by 
States. 


12,653,850.09 


8,518,465.41 


35,000.00 


5,801,555.00 


1,273,638.92 


72,000.00 


50$  BUHHAB7. 

APPUOPBIATION8  for  Rivers  anil  Harkors,  etc— Continnod. 

Anumnt*  ■ppropiUtod. 


Sniwhr— Continnsd. 

Kentniiky  RITW  (•) 

LlckiBg  RiVCT 

Uuddy  River.    (3**  Qreen  Blrar.! 

KomIi  River 

Tr^BWitcr  KlTST. 

Am<l«  Rlvarkod  Bafoa  Uancbw. 

BiyoaCbltlolBoKue) 

Bsyou  I  Ji  Fourehe  """"""""  1 

Bkymi  Loggv 

Baron  Mamliu.  (See  Anilte  River 
Bbvob Macon.  (SMTeDsuRlier.; 

BayanPlem 

Bayoa  PtaqneialBa 

BBfoae  Hfiundnirky  uid  Tidal 

"BiTaoTeolio.OBiiftifrmn 

Bayon  Tembonna 

Bajoa  Tidal.    (See  Bayou  Baund 

BayoQ  Vennilllon 

CaTcMlBii  PMnandKiver 

CanaltiTH 

Ijika  rnnlithnrl.Tnln  rnlinl — . 

Lake 
LIttIa 

Tangipahoa  Btvar. 

TeharDscURlTar 

Tenau  lUvttraitdB«(niM>EOD... 

TlokAw  Hirer. T'. 

TanaBayan.  (SeeBedRlver.Ark. 

L«.,aBaT».> 
Tennlllionr' 

ifalni.- 

RanicoiHarl 

Batb.    (Sae'Eannebaa  River.)  ~ 

Baead  DOS  River 

BalfUt  Bay  and  Harbor 

Camden  Harbor 

CohacooliBay 

Harriaeolcet  River 

JoDeaport.  (Bee  Mooeeabec  BlTcr.) 

Kennabeo  Klvor 

Kennebank  River 

Lubae  ChanTiel ..-.....,,,. 

Haoblaa  River 

Uatlnlona  laUmd  Breakwaler. 

Unoaaabee  River  and  Bar 

Karraffaufiu  River 

OwlaBeaH  Harbor 

PeDobaeot    River.      (See    Bangor 

Plaeataqna  River 

PleMiaiie  River 

Forlland  Harbor 

BlehniDDd  EarboT 

BletaDiond  tKUad 

Rockland  Harbor 

Rookport  Harbor 

Royal  River 

SaceBlver  and  Harbor 

8(.  CnHx  River 

SnillvM  River 

Union  River 

Weill  Harbor 

Tork  Harber 


10,  w» 

SM,OOI 

Ba,soo.oo 

■i 

S 

00 

""•"I 

Lmoo 

m.m.0B 

30,000.00 

«si,Ms.n 

IT,  MB.  11 

872,727.  OS 

74.000 

«,ooo.oo| 

SUMMART. 
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APPBOPRIATIONS  for  Rivers  and  Harbors,  etc.— Continned. 


BtatM  and  names  of  works. 


Maryland: 

Annapolis  Harbor 

Baltimore  Harbor 

Battery  Island  (Chp.Rapoalce  Bay) .. 
Breton  Bay  (Tjeonard town  Harbor). 

Cambridge  Harbor 

Chesapeake  Bay 

Chester  RiTer 

Choptank  River 

Corsica  Creek 

Crisfleld  Harbor 

Deals  Island 

Elk  River 

Fairlee  Creek 

Kent  Narrows.  (See  Chester  River.) 

La  Trappe  River 

Manokin  River 

North  East  River 

Patapsco   River.     (See  Baltinioro 
Harbor.) 

PatuxentRiver 

Pocomoke  River 

Qneenstown  Harbor 

St.  Jeromes  Creek 

Secretary  Creek 

Susqnchanna  River 

Treadhaven  Crwk 

Warwick  River 

Wicomico  River 

Worton  Harbor 

ManaehuaeiU : 

Biiss  River 

Boston  Harbor 

Canapitsit  Chnnncl 

Chatham  Ilaibor 

Diixbnry  Harbor 

East  Dennis  Breakwater 

Edf^urton  Htirbor 

Essex  River 

Fall  River  Harlwr 

Gloucester  Harbor 

Kingham  Harbor 

Hyannis  Harbor 

Ipswich  Harbor 

Lynn  Harbor 

Maiden  River 

Manchester  Harbor 

Marblehead  Harbor 

Marthas  Vineyard  Harbor 

Merrimao  River 

Mystic  and  Maiden  rivers 

Nantncket  Harbor 

New  Be<lford  Harbor 

Nowburyport  Harbor 

Plymonth  Harbor 

Powow  River 

Provincetown  Harbor 

Rockport.    (See  Sandy  Bay.) 

Salem  River 

Sandy  Bay,  harbor  of  ref age 

Soituate  Harbor 

Taunton  River 

Vineyard  Havsn  Harbor 

Wareham  Harbor 

Wei  meet  Harbor 

WeHtport  Hnrlfor 

Weymouth  Harbor 

Wiiithrop  Harbor 

Woods  HoU  Harbor 

Miehiaan : 

Al  pena  Harbor 

Anx  Sable  River  and  Harlwr 

Anx  Bees  Sciea.    (See  Frankfort 
Harbor.) 


S  a 


1880 

I8:i6 

1KH6 
1878 
1871 
1836 
1876 
1880 
1882 
137.'> 
1881 
1874 
1888 

1892 
1800 
1872 


1888 
1878 
1871 
1K81 
18.90 
1852 
188U 
1802 
1872 
1872 


1820 
1825 
1892 
1800 
1836 
1852 
1826 
1890 
1874 
1823 
1886 
1827 
1886 
1882 
1882 
1888 
1825 
1890 
1828 
1892 
1828 
1836 
1880 
1824 
1888 
1826 

1873 
1829 
1829 
1852 
1888 
1872 
1872 
1886 
1890 
1888 
1852 


1876 
1867 


Amounts  appropriated. 


For  improve- 
ment. 


$10,000.00 

3,299,030.00 

17,275.00 

37, 500. 00 

50,237.00 


49. 000. 00 
48.000.00 
30,000.00 
37, 317. 50 
10, 000.  OU 
46,  500. 00 
10,000.00 

2,500.00 
15,000.00 
20,640.00 


11,000.00 

20,500.00 

14, 000. 00 

26.500.00 

6.0U0.00 

166, 390. 00 

C  000.00 

6,000.00 

tl6,500.00 

12, 000. 00 


20, 

2,754, 

4, 

5. 

25, 


000.41 
106.10 
8U0.OO 
000.00 
000.00 


22, 

5, 
30. 
86, 

10. 

157, 
7. 

101, 
10, 
14, 

4, 
242, 

10, 
240, 

65, 
277. 
195, 

12, 
188, 


500.00 
000.00 
000.00 
000.00 
000.00 
431.82 
500.00 
000.00 
000.00 
300.00 
500.00 
500.00 
366.72 
000.00 
534.75 
191.87 
500.00 
566.90 
000.00 
328.44 


53,000.00 

660, 232. 57 

72,500.00 

171, 000. 00 

42,500.00 

96,2:i6.00 

16, 000. 00 

3,000.00 

20,000.00 

9,000.00 

109, 000. 00 


45, 000. 00 
113, 970. 00 


For  sur- 
vey. 


$500 


ISO 


1,500 
600 


400 


800 


1,180 
8,000 


Total. 


♦10, 

8,209, 

17, 

37, 

60, 

49. 
48. 
30, 
37, 
10. 
46, 
10, 


000.00 
C30.00 
275.00 
500.00 
237.00 
500.00 
000.00 
000.00 
000.00 
317.50 
000.00 
500.00 
000.00 


2,500.00 
15,000.00 
20,640.00 


11,000.00 

20,500.00 

14,000.00 

26, 500. 00 

6,000.00 

166, 390. 00 

6.000.00 

6.0UU.00 

66.500.00 

12,000.00 


20, 
2,754, 

4, 

5, 

25, 

1, 
23, 

6, 

80, 

M, 

19, 

157, 

7, 

101. 

10, 

14, 

4, 
242, 

10. 
240, 

65, 
277, 
195. 

12, 
188, 


150.41 
196.10 
800.00 
000.00 
000.00 
500.00 
000.00 
000.00 
000.00 
000.00 
000.00 
431.82 
500.00 
000.00 
000.00 
300.00 
900.00 
500.00 
366.72 
000.00 
834.75 
191.37 
500.00 
566.00 
000.00 
828.44 


53,000.00 

669.  232. 57 

73, 680. 00 

174, 000. 00 

42, 500. 00 

96,236.00 

16, 000. 00 

3.000.00 

20,000.00 

9.000.00 

100, 000. 00 


45, 000. 00 
113,070.00 


Total  by 
SUtes. 


$4,018,380.00 


5,766,715.08 
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APPKOPRIATIONS  for  Rivers  and  Harbors,  etc.— Contin  neil. 


States  and  Domes  of  works. 


Michigan — Continued. 

JJ^lle  River 

lienton  Harbor.  (See  St.  Josephs 
River.) 

Black  Lake  (Holland)  Harbor 

Black  River 

Cedar  River  Harbor 

Charlevoix  Harbor 

(x'beboymn  Harbor 

Clinton  River 

Eaj^le  Harbor 

Fran  k  fort  Harbor 

Grand  Haven  Harbor 

Grand  Marais  Harbor 

Grand  River 

<  imsse  Point 

Harbor  of  Refuse,  Lake  Huron. 
(See  Sand  Beach,  Mich.) 

La  Plaisauce  Baj' ■ 

Ludington  Harbor 

IklanisUw  Harbor 

Manistiqne  Harbor 

Marquette  Harbor 

Monroe  Harbor 

Mnskogon  Harbor 

New  BiifTalo  Harbor 

( >n  tonagon  Harbor 

Pontwater  Harbor 

I'etoskcy  Harbor 

l^ortageLako  Harbor 

Portoge  Lake  Ship  Canal 

Rouge  River 

Saginaw  River 

St.  CJair  Flats  Canal  (») 

St.  Josephs  Harbor 

St.  Josephs  River 

St.  Marys  River  and  Falls  Canal  (">) 

Sand  Beacih,  Lake  Huron 

Sangatnek  Harbor 

Sol>e  waing  Harbor 

South  Haven  Harbor 

Thunder  Bay.  (See  Alpena  Har- 
bor.) 

White  RJyer  Harbor 


So 

H 


1881 


ifir,2 

I8H8 
1882 
1876 
1871 
lR.'i2 
1806 
1800 
1852 
1880 
1881 
1888 


1R28 
18()7 
1807 
18,S0 
18(r7 
18:15 
18<r7 

I8r>2 

1867 
1867 
1890 
1879 
1888 
1888 
1860 
1852 
18:i6 
1888 
18r)0 
1871 
1S08 
1S75 
1867 


1867 


Minnesota: 

AgateBay 1886 

Burlington  Bay.    (See  AgateBay.) 

Duluth  Harlwr 1871 

(irand  Marais  Harbor |  I879 

Lake   City.     (See   Miscellaneous, 
Lake  Pepin.) 

Minnesota  Point 1800 

Minnesota  River 1867 


Miuittippi: 

Big  Black  River 

'  BicSunttower River.... 
Biloxi  Harbor  and  Bay. 

BliU»' Crt'ck 

( 'hickasahav  River 

(/old water  iJi  ver 

Kast  PiiMcagoula  River . 

H(tm  Island  Pass 

I-.eaf  River 

Moxubee  River 

Old  Town  Croek 

I'nHCiagoola  River 

Pearl  River 

StevlH  jiayou 

Tallabatchee  River 

Tchiila  Lake 

Yalabusha  River 

Yasoo  River 


-( 


1894 
1879 
1882 
1890 
1890 
1879 
1852 
1884 
1800 
1880 
1882 
1827 
1879 
1884 
1879 
1881 
1881 
1873 


Amounts  appropriated. 


For  improve- 
ment. 


$14, 000. 00 


279, 615. 31 

65. 000. 00 

30, 000. 00 

112. 5m).  00 

148. 000.  UO 

60. 0i(4. 00 

97.  OOU.  00 

28:i.  659.  85 

713.860.15 

261,250.00 

50. 000. 00 

5, 000. 00 


19, 
357. 
348, 
6, 
474, 
2:15. 
404, 

8,1. 
328, 
238, 

35. 
100, 
420, 

36, 

668, 

86.1, 

427. 

3. 

7.  352, 

L310, 

145, 

15, 
217, 


279.550.00 


92, 500. 00 

711.250.00 
127,  350. 00 


4,895.00 
127, 600. 00 


15,000.00 
62.000.00 
45, 000. 00 
1,  000. 00 
10, 000. 00 
11,000.00 


6. 000. 00 

10,000.00 

66,  000. 00 

8, 000. 00 

171,.')00.00 

187,  «25.  00 

12, 500. 00 

42,  500. 00 

18. 000. 00 

11,000.00 

235, 000. 00 


003.07 
435. 00 
000.00 
000.00 
2:J0. 00 
515.27 
UOO.  00 
000.00 
100.00 
820.00 
000.  00 
ftO).  00 
000.  00 
690.00 
Ibi).  00 
894.  40  I 
113.0;) 
500. 00 
900.22 
000. 00 
439. 00 
OIK).  00 
000.00 


For  sur- 
vey. 


$200 


10, 000 


5,000 


Total. 


$14,000.00 


279. 615. 31 

&5,000.00 

30. 000. 00 

112. 500. 00 

148. 000. 00 

60.064.00 

97. 000. 00 

283, 0.'>9. 85 

713,866.15 

261.250.00 

50, 000. 00 

5,000.00 


19, 
357, 
348, 
0, 
474. 
235, 
404, 

83. 
328. 
2:W. 

3:>. 

100, 

430, 

36. 

068. 

803, 

427. 

3. 

7, 352. 

1,310. 

145, 

15. 

217, 


803.07 
435.00 
000.00 
000. 00 
2:H).  00 
5I.'>.27 
(MKI.  00 
000.00 
100.00 
820. 00 
000. 00 
5110.  00 
000.  00 
(iOO.  00 
750. 00 
81)4. 40 
113.00 
."iOO.  00 
900.22 
000.00 
4:t9. 00 
000.00 
000.00 


270,550.00 


02,500.00 

741, 2.'»0. 00 
127,350.00 


4. 895. 00 
127, 500. 00 


15.000.00 
62. 000. 00 
45, 0(X).  00 

1,000.00 
10, 000. 00 
11,000.00 

5. 000. 00 

5.  oqp.  00 

10. 000. 00 

56, 000. 00 

3. 000. 00 

171.500.00 

187,  C2u.  00 

12.  5CU.  00 

42,  500. 00 

18. 000. 00 

11.000.00 

235,000.00 


Total  by 
SUtea. 


$16,650,165.27 


1,003,495.00 


Ml,  125. 00 


SUMMARY. 
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APPKOPRIATIOUrS  for  Rivers  and  Harbors,  etc.— Contiunod. 


states  and  names  of  works. 


Miuouri: 

Cuivre  River 

Gaflconade  River 

Little  River 

St.  Louie  Harbor 

St.  Louis  loe  Harbor. 

New  ffampthire : 

Bellamy  River 

Cocbeco  River 

Sxeter  River 

Lake  Wiunipiseogeo . 

Lamprey  River 

Little  Harbor 

Portsmoath  Harbor. . 


If  mo  Jersey : 

Alio  way  Creek , 

Arthur  Kill 

Atlaotic.  City  Harbor 
CbccscquukuM  Creek  . 

Cobansey  Creek 

Cranberry  Inlet : . 

Elizabeth  River 

Flat  Beach 

Goshen  Creek 

Keyport  Harbor 

Little  Egg  Harbor... 
Manasquan  River .... 

Mantua  Creek 

Mattawan  Creek 

Maurice  River 

Newark  Bay 

Passaic  River 

Raccoon  River 

Rahway  River 

Rancocan  River 

Raritan  Bay 

Raritan  River 

Salem  River 

Shrewsbury  River  . . . , 

South  River 

Woodbridge  Creek 

Woodbury  Creek 


43 


1880 
1880 
1888 
1890 
1836 


1868 
1836 
1880 
1880 
1886 
1886 
1879 


1890 
1888 
1886 
1880 
1873 
1852 
1870 
1829 
1890 
1862 
1836 
1879 
1882 
1881 
1882 
1852 
1872 
1882 
1879 
1861 
1881 
1836 
1871 
1852 
1871 
1879 
1862 


Amonota  appropriated. 


ITew  York: 

Black  River 1836 

Black  Rock  Harlwr 1829 

Browns  Creek  (Saysville) 1890 

BnflTalo  Harbor 1826 

Buttermilk  Channel 1880 

CauarsieBay 1880 

Cattaraugus  Crook i  1836 

Charlotte  Harbor i  1828 

Dunkirk  Harbor I  1827 

East  Chester  Creek 1873 

East  River  and  Hell  Gate 1852 

Echo  Harbor 1878 

1879 
1888 
1881 
1882 
1890 
1882 
1874 
1634 


Flushing  Bay 

Glen  Cove  Harbor 

Gowanus  Bay 

Grass  Ri  v  or 

Great  Chasy  River 

Greenport  Harbor 

Harlem  River 

Hudson  River 

Hudson  River  (opposite  Jersey 

City) 1875 

Hnntington  Harbor 1872 

Jamaica  Bay 1892 

Larchmont  Harbor ,  1890 

Mamaronet'k  Harbor i  1882 

NewRochclle  Harbor 18SI 

Ne w to w n  Oeek  and  Bay 1880 

Kew  TorksHarbor  (Ged'neys  Chau- 

ael) 1864 


For  improve- 
ment. 


$12,000.00 

50, 500. 00 

8. 000.  00 

182, 000. 00 

164, 600. 00 


27,500.00 
210.000.00 

35, 00(1. 00 
7,500.00 

20, 000. 00 
100, 0(>0. 00 
137, 000. 00 


9,000.00 
22, 000. 00 


40,  000. 00 
36,000.00 


37, 000.  CO 


3,000.00 
35,475.00 
83, 500.  UO 
41, 000. 00 

8,000.00 
83, 120. 00 
43, 000. 00 

;io,  000. 00 

423, 350. 00 

8, 000. 00 

37,000.00 

35, 000.  UO 

262, 500. 00 

625,213.00 
17,  OOO.  00 

233, 000.  (K) 

98, 000. 00 

19,  00.).  00 

5,000.00 


42, 

52, 

17, 

2,752, 

440, 

53. 

57, 
494, 
531, 

69, 
4, 280, 

22, 
115, 

45, 
491. 

», 

15, 

46, 

905. 

1, 880, 


401.00 
098.00 
OUO.OO 
9j5.  37 
250.00 
OUO.OO 
410.00 
028. 40 
570.  :{8 

ooa.  00 

7l.O.  00 
000.  00 
000.00 
000. 00 
100.  UO 
000,  00 
0(M).  00 
000.00 
000.00 
038. 00 


For  sur- 
vey. 


25,000.00 

37, 500. 00 

9, 4()0. 00 

5,  OOU.  (jO 

15,000.00 

35, 000. 10 

177, 500. 00 

1,653,070.00 


15,000 


1,000 


100 


2,000 


1,500 


300 


Total. 


$12,000.00 

50, 500. 00 

8,000.00 

162, 000. 00 

164, 600. 00 


27,500.00 
210, 000. 00 

35. 000.  UO 
7. 500. 00 

20. 000. 00 
100, 000. 00 
137. 000. 00 


9,000.00 
22, 000. 00 

5,000.00 
40, 000. 00 
30, 000. 00 

1. 000. 00 

37, 000. 00 

100.00 

3. 000. 00 
35, 475. 00 
23,500.00 
41.000.00 

3, 000. 00 

33,120.00 

43, 000. 00 

12, 000. 00 

423,  S.'iO.  00 

3, 000. 00 

37.  OIK).  00 

X>.  OOO.  00 

262. 500. 00 

625, 213. 00 

17, 000.  00 

2:U.500.00 

98.000.00 

19, 000. 00 

5,000.00 


42, 

52, 

17. 

2.752, 

446, 

53, 

57. 
494, 
531, 

60, 
4,280, 

22, 
115, 

45, 

491, 

9. 

15. 

46. 

905. 

1,886, 


401.00 
098.00 
000.00 
995.37 
250.00 
000.00 
410.00 
328. 40 
579.36 
000.00 
700.00 
000.00 
000.00 
000. 00 
100. 00 
000.00 
OOU.  00 
000.00 
000.00 
038.00 


25,000.00 

37, 500. 00 

9, 400. 00 

6,000.00 

15, 000. 00 

35, 000. 00 

177,500.00 

1»  863, 070. 00 


Total  by 
Stotes. 


$417,100.00 


537,000.00 


2,103,758.00 
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Nbit  York  Hwbor.  Smdy  Hnok  (", 
Kl«i;»r»ElTer»tToB»wiiB.I«  Creek.    . 
KMinn  Klver  fratu  Tunawiml 

Fori  Day 

OakOrcbird  Hu-boc 

aftBSfcf."'"'::::;:::::: 

Oawsgn  Harbor 

PalcboRae  Rliar 

Peoonlo  ItlTer 

FUtlsborg  Ewbor 

Port  Ch»lor  Harbor 

PoTtttay.    (See  Niftg»™  EJtsi 

Portland  Harboc ■ 

Port  Ontario  Harbor 

Pnltneyville  Harb«T 

Boudonl  Harbor 

Uooaee  I'nlnt  Harbor 

BacketU  Harbor 

Bag  Harbor 

Sandy  Creak 

BangertlM  Harbor 

Sbeepaliead  Bay 

Xhoal  Harbor  and  Com pioiu  Creek. 

Soda*  Harbor  IGrwt) 

Sodna  Harbor  (Little) 

Staun  Island  los  Breaker 

SnmpawanuB  Inlet 

Ticonderau  Rlyer 

Tonawanda  Creek.    {See  Niagara 

Waddlnglon  Harbor 

■WhfllihS!  Harbor. ;i "II'"" "I!" 
■WUaon  Harbor 

StrOt  OanHiux: 

BeBotbrt  Harbor 

Bean  fort  Harbor  and  lHairBlver... 

Black  Rii-er 

Cape  Fear  River 

Cape  Fear  and  WBOoamaw  ri  Ten  .. 
Coanjok    Bay.       {Sea    Currttnck 

Contentnea  Creek 

Croatan  Soand 

Cnrrltuck  Sound 

CorrKock  Sorind  and  Jlortik  River 

Bar 

XdenlOD  Bar 

Fiahinc  Creek 

UIUngtOD  Klver 

Lookwooda  Folly 

Lumber  Blver 

Haokeyii Creek  ....■ 

Ueherrio  Hirer 

Kawlteme  toBeaufwt ."""'"" 
Newport  Kiver.    (See  Hew  Borne 

to  Beaufort.) 

NowKiver 

Mew  Klver  to  Swansboio,  In 

Waterway 

North  Eaat  Kiver _ 

North  River  Bar.    (See  Curritack 

Sonnd.) 

Ooraooke  Inlet 

Pamlieo  and  Tor  rivers 

Paaqootank  Klver 


w.om.ix 

so,  000.  Of 


lS5i«8o!Dl 


29,000.00 

as.  000.00 


8ITMMA&T. 
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APPROPItlATlMMI  for  Rivers  and  Harbors,  etc.— Continued. 


States  and  names  of  works. 


Horlh  CaroKfM— Continned. 

Tar  River.    (See  Pamlico  and  Tar 
rivers.) 

Town  Creek 

Trent  Kiver 

Washington  Harbor 

Wilmington.     (See     Capo     Fear 

Kiver.) 
Yadkin  Kiver 

Okio: 

Ashtabula  Harbor 

Black  Kivor  Hnrbor 

Cincinnati  Ice  Harbor 

Cleveland  Harbor 

Conneant  Harbor 

Cunningham  Creek 

Fairport  Harbor 

Qrand  River  Harbor.    (See  Fair- 
port  Harbor.) 

Huron  Harbor 

Manmee  River 

■  linskingnm  Kiver,  locks  and  dams 

Mnskingiim  Kiver,  ice  harbor 

Port  Clinton  Harbor 

Koc-ky  River  Harbor 

Sandusky  City  Harbor 

Sandusky  River 

Tolc<lo  Harbor 

Yermillion  Harbor 

Oregon: 

Columbia  River 

Columbia  River  (Cascades) 

Ck>]umbia  Kiver  (Upper) , 

(Columbia  and  Willaniotte  rivers.. 

Columbia  and  Snake  rivers 

Coos  Bay 

Coquille  River 

Coqnille  Kiver  (Upper) 

KenalemBay 

Sinslaw  Riv^ 

Tillamook  Bay 

Urapqua  Kiver 

Willametto  River  (Upper) 

Yamhill  Kiver.    (See  WiUamette 
River,  Upper.) 

Yaquina  Kiver 

Youngs  and  Klaskanine  rivers 

Ffnmylvania : 

Aueghenv  River 

Chester  (;reek 

Chester  Harbor 

Erie  Harbor  and  Presque  Isle 

Frankford  Creek 

Herrs  Island  Dam.  (See  Allegheny 
River.) 

Harous  Hook  Harbor 

Ridley  Creek.  (See  Chester  Creek.) 

Schuylkill  River 

Susquehanna  River 

Bhod*  Itland: 

Keirport  Harbor 

Block  Island  Harbor 

Church  Cove  Harbor 

Coasters  Harbor 

Greenwich  Bay 

Pawtucket  River 

Point  Judith  Breakwater 

Point  Judith  Pond 

Potowomut  Kiver 


H 


1881 
1879 
1852 


1879 


1828 
1870 
1878 
1825 
1829 
18*26 
1825 


1826 
1872 
1886 
1879 
1872 
1872 
1826 
1867 
1866 
1836 


1878 
1870 
1872 
1876 
1876 
1879 
1880 
1892 
1890 
1890 
1888 
1871 
1871 


1880 
1890 


1879 
1881 
1826 
1823 
1882 


1829 

1870 
1880 


1873 
1870 
1827 
1890 
1890 
1867 
1890 
1892 
1881 


Amounts  appropriated. 


For  improve* 
ment. 


fl,0O0.OQ 

60,500.00 

5,000.00 


107,000.00 


638, 168. 22 
2.52,204.77 

94, 250. 00 

1,622,994.84 

152, 629. 39 

19,781.12 
355,873.53 


154, 278. 71 
7, 000. 00 

122,000.00 

327, 500. 00 
76, 000. 00 
SO.OOU.OU 

406, 792. 00 

58. 000. 00 

1, 402, 200. 00 

128,701.28 


2, 005, 000. 00 

2, 203, 750. 00 

125,  OOU.  00 

1, 030, 365. 00 

146,  OOU.  OJ 

&48,75».UO 

130,  OUO.  00 

5,000  00 

10, 000. 00 

70, 000. 00 

20.700.00 

33,  .'M)l.  47 

225,500.00 


635, 000. 00 
1, 600. 00 


352,500.00 
6,000.00 

32,383.40 
931, 717. 23 

10, 000. 00 


219,000.00 

485,000.00 
45,000.00 


158, 000. 00 

399, 000. 00 

28,000.00 

5,500.00 

2,000.00 

232,000.00 

150, 000. 00 


For  sur- 
vey. 


5,000.00 


$400 


30,000 


5,000 


100 
150 


200 


7,600 


TotaL 


11, 000. 00 

60,500.00 

5,000.00 


107,000.00 


538,168.22 
252, 204. 77 

94, 250. 00 

1,622,994.84 

152. 629. 39 

19, 781. 12 
355, 873. 53 


154, 273. 71 
7,000.00 

122,000.00 

827.500.00 
76, 000. 00 
39.000.00 

407,192.00 

68.000.00 

1, 402, 200. 00 

128, 701. 28 


2,125, 
2,203, 
125, 
1,035. 
146, 
548, 
130, 

6, 
10, 
70. 
20. 
83, 
225, 


000.00 
750.00 
000.00 
365.00 
000.00 
750.00 
000.00 
000.00 
000.00 
000.00 
700.00 
501. 47 
5U0.00 


635,000.00 
1,600.00 


Total  by 
States. 


852, 500. 00 
6,000.00 

32,483.40 
031,867.23 

10,000.00 


219,000.00 

485,000.00 
45,000.00 


158, 000. 00 

399, 000.  OG 

28, 200. 00 

5. 500. 00 

2, 000. 00 

232,  UOO.  00- 

150. 000. 00 

7,500.00 

6,000.00 


$4,818,808.92 


5,767,768.80 


7,315,166.47 


2,061.850.69 
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APPROPBIATIONS  for  Rivers  and  Harbors,  ete.—Oontinaed. 


States  and  names  of  works. 


Rhode  Island^Conlinxied. 

Providence  Kiver  and  Narragao* 

sett  Bay 

Warren  Klver 

Wickford  Harbor 

South  Carolina: 

Ashepoo  River 

Ashley  River 

Beaufort  River 

Charleston  Harbor 

Clarks  Creek 

Con  garee  River 

Edisto  River... 

Georgetown  Harbor 

Mingo  Creek 

Pee  Dee  River  (Great) 

Pee  Dee  River  (Little) 

Salkehatchie  River 

Santee  River 

Snllivans  Island.  (See  Charleston 
Harbor.) 

TownCroek ^ 

WappooCnt  ...4 

Wateree  River 

WinyawBay 

Tenneuee: 

Big  Hatchie  River 

Cauey  Fork  River 

Clinch  River 

Duck  Kiver 

Forked  Deer  River 

Hiawnssee  Rivor 

Little  Tennessee  River 

Obeys  Rivor 

Obion  River 

Red  River 

Texoi: 

Aransas  Pass  and  Bay 

Bayou  Baffalo 

Bayou  Cedar 

Blue  Buck  Bar.    (See  S«ibino  Pass.) 

Brasos  River 

Brazos  Santiago  Harbor 

Coloiado  Ri  ver 

Corpus  Chriati.  (See  Aransas 
Pass.) 

Fort  Brown.  (See  Rio  Grande 
River.) 

Galveston  Bay 

Galveston  Bay,  West 

Galveston  Harbor 

Indiauola  Harbor.  (See  Matagor- 
da Bay.) 

Matasorda  Bay 

Keolies  River 

Passo  Cavallo.  (See  Matagorda 
Bay.) 

Red  Fish  Bar.  (See  Galveston 
Bay.) 

Rio  Grande  at  Fort  Brown 

Sabine  Pass 

Sabine  River 

San  Antonio  River 

Trinity  River 

Vermont: 

Burlington  Harbor 

Gordona  Landing 

Hero  iHlands  Channel 

Otter  Creek 

Swanton  Harbor 


rf  ft 

^ 


1852 
1880 
1878 


1872 
1880 
1890 
1852 
1888 
1886 
1882 
1886 
1888 
1880 
1888 
1882 
1881 


1870 
1881 
1881 
1886 


1880 
1880 
1880 
1880 
1882 
1876 
1882 
1880 
1802 
1881 


1879 
1881 
1800 

1880 
1878 
18^2 


1872 
1892 
1870 


1876 
1878 


1876 
1852 
1872 
1852 
1852 


1836 
1886 
1836 
1872 
1873 


Amounts  appropriated. 


For  improve- 
ment. 


$763,250.00 

5,000.00 

10,000.00 


1,300.00 

6,500.00 

25,000.00 

2,577,200.00 

7, 50U.  00 

25,000.00 

33,385.00 

44, 500. 00 

13, 000. 00 

89, 500. 00 

15. 000. 00 

18, 000. 00 

169, 750. 00 


7,500.00 

53,000.00 

62,500.00 

318,750.00 


85, 500. 00 

25, 000. 00 

39, 000. 00 

13, 000. 00 

25, 000. 00 

36,500.00 

5, 000. 00 

11, 500. 00 

7,500.00 

5, 000. 00 


581, 250. 00 

193, 750. 00 

32, 150. 00 

158, 7ri{».  00 

253, 5U0. 00 

20,000.00 


656,700.00 

15, 000. 00 

3,828,000.00 


327,500.00 
33, 000. 00 


18, 000. 00 

1,766,750.00 

39,700.00 


67, 000. 00 


581,922.20 
34,  750. 00 
41.000.00 
51.500.00 
70. 500. 00 


For  SOT- 
vey» 


$4,000 


10,000 


5,000 
2,700 
1,500 
3,000 


TotsL 


$763,250.00 

5,000.00 

10,000.00 


1, 

5, 

25. 

2,677. 

7, 

25, 
33, 
48, 
13, 
89, 
15, 
18, 
159, 


300.00 
500.00 
000.00 
200.00 
500.00 
000.00 
385.00 
500.00 
000.00 
600.00 
000.00 
000.00 
750.00 


7,500.00 

58,000.00 

62,500.00 

818,750.00 


36,500.00 

26,000.00 

39,000.00 

13, 000. 00 

25, 000. 00 

36,500.00 

5,000.U) 

11, 500.  CO 

7,500.00 

6, 000. 00 


581. 250. 00 

193, 750. 00 

32,150.00 

158, 750. 00 

253, 500. 00 

20, 000. 00 


666,700.00 

15,000.00 

3, 828, 000. 00 


327,500.00 
33, 000. 00 


18, 000. 00 

1,771,750.00 

42, 400. 00 

1, 500. 00 

70, 000. 00 


681,022.20 
34,750.00 
41, 000. 00 
51,500.00 
70. 500. 00 


ToUlby 
Stotes. 


$1, 785, 450. 00 


8,460.885.00 


203,000.00 


8,013,250.00 


n9,e72.20 


SUMMARY. 
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APPBOPRIATIOIVS  tar  Rivers  an4  Harbors,  etc.— Continued. 


states  and  names  of  works. 


Virffimia: 

Aoootink  Cieek '. 

Appomattox  Klrer 

Aqnia  Creek 

Arehers  Hope  River 

Blackwater  Klver 

Cape  Ckarles  Citjjr  Harbor 

Cbickahominy  River 

Elizabeth  River 

Hampton  River 

James  River 

James  and  Appomattox  rlveY* — 

Hattaponi  River 

Machodoo  River 

Kansemond  River 

l^eabeco  Creek 

Xomini  Creek , 

Norfolk  Harbor  and  approaches. . . 

Nottoway  River 

Ocooq  nan  Creek 

Onaneook  Harbor 

J*agan  Creek 

Pamankey  River 

Potomac  River  at  Meant  Vernon. . 

Rappahannock  River 

Staunton  River 

Totusky  River 

TJrbana  Creek 

York  River 

WatJiington : 

Chehalis  RlVer 

Cowlita  River 

Grays  Harbor  and  Bar 

Kasel  River .- 

Olympi a  Harbor 

Ship  channel  between  Port  Town- 
send  Bay,  Puget  Soond,  and  Oak 
Bay 

Ship  canal  connecting  lakes  Unionf 
Washington,  etc.,  with  Paget 
Sound 

Swinomish  Slough 

Wiliopah  River  and  Harbor 

Wett  Virginia: 

Bnckhannon  River 

Cheat  River 

Elk  River 

Oanley  River 

Gnyandotte  River 

Great  Kanawha  River  (<>) 

Little  Kanawha  River 

Witeontvn: 

Ahnapee  Harbor 

Ashland  Harbor , 

Chipitewa  River 

Fox  and  Wisconsin  rivers  (**) 

Greon  Bay  Harbor 

Kenosha  Harbor 

Kewaunee  Harbor 

Manitowoc  Harbor , 

Milwaukee  Bay 

Milwaukee  Harbor 

Oconto  Harbor 

Pensaukee  Harbor .- 

Port  Washington  Harbor 

Racine  Harbor , 

Sheboygan  Harbor 

Stockholm.      (See  Miscellaneons, 

Lake  Penin.) 
Sturgeon  Bay  Canal 

8648 33 


5g 


1872 
1871 
1872 
1881 
1878 
1890 
1878 
1829 
1878 
1836 
1652 
1880 
1892 
1873 
1881 
1878 
187« 
1880 
1873 
1879 
1880 
1880 
1879 
1852 
1879 
1880 
1879 
1880 


1882 
1880 
1892 
1892 
1892 


1892 


1890 
1802 
1892 


1884 
1890 
1878 
1888 
1878 
1873 
1876 


1871 
1880 
1876 
1839 
1866 
1884 
1881 
1852 
1881 
1836 
1881 
1882 
1870 
1844 
1852 


1873 


Amounts  appropriated. 


For  improve- 
ment. 


$6, 

423, 

25, 

10, 

14, 

35, 

29. 

40. 

22, 

1,662, 

45, 

23. 

3. 

87, 

6, 

62, 

982, 

7. 
40, 
20, 
10, 
21, 
17. 

237, 
52, 
10, 
21. 

193, 


000.00 
830.00 
500.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
500.00 
000.00 
300.00 
000.00 
000.00 
000.00 
500.00 
500.00 
000.00 
000.00 
511.00 
000.00 
600.00 
000.00 
500.00 
500.00 
000.00 
500.00 
750.00 


For  sur- 
vey. 


13, 000. 00 
22, 000. 00 
60,000.00 
1,600.00 
86,000.00 


25,000.00 
18,000.00 


5,500.00 

13. 000. 00 

26,000.00 

9,000.00 

18, 500. 00 

2, 895, 337. 00 

211,175.00 


173, 
187, 
141, 
8, 566, 
322, 
260, 
105, 
835, 
670, 
899, 
71, 
16, 
184, 
289, 
843, 


000.00 
500.00 
750.00 
467. 10 
550.00 
307.41 
000.00 
820.00 
000.00 
687.45 
000.00 
000.00 
000.00 
285.00 
448.91 


966,838.00 


$80 


600 


8,000 


15,000 


10,000 


2,000 


400 


Total. 


f6, 

423. 

25. 

10, 

14, 

35, 

29. 

40, 

22, 

1,653, 

45, 

23, 

3. 

67, 

5, 

62, 

982, 
7. 
40, 
20, 
10, 
21, 
17, 

240. 
62, 
10, 
21. 

193, 


000.00 
830.00 
500.00 
000.00 
000.00 
000.00 
000.00 
000.80 
000.00 
000.00 
000.00 
300.00 
000.00 
000.00 
000.00 
600.00 
500.00 
000.00 
000.00 
511.00 
000.00 
500.00 
000.00 
900.00 
500.00 
000.00 
500.00 
750.00 


18,000.00 
22,000.00 
60,000.00 
1,500.00 
36,000.00 


15,000.00 


10,000.00 
25,000.00 
18,000.00 


6,500.00 

18, 000. 00 

26,000.00 

9,000.00 

18,500.00 

2,896,337.00 

211,175.00 


173, 
187, 
141, 
8,668, 
322, 
260. 
1Q5, 
3&. 
670, 
400, 
71, 
16, 
184, 
289. 
848, 


000.00 
500.00 
750.00 
407.10 
550. 00 
307.41 
000.00 
820.00 
000.00 
087.45 
000.00 
000.00 
000.00 
285.00 
448.91 


266,883.09 


ToUlby 

States. 


$3,9e9,87L0O 


189,600.00 


8,178,512.00 
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APPROPRIATIONS  for  Rivers  and  Harbors,  etc*— Continiied. 


BlirtM  and  omdm  of  works. 


IRfMftffii— Continued. 

Superior  Bay  and  St.  Louie  Bay. . . . 

Two  Rivere  Harbor 

Wlsconein  Kirer.  (See  Fox  and 
Wiaoonain  liveis.) 

Arkansas      Birer,    ImproTement 

(Ark.  and  Kans.) 

^rirmniuui  River,  removal  of  anags. . 

Bajon  Bartholomew  (Ark.  and  La.) . 
Big  Sandy  Btver  (Kj.  and  W.  Va.) . 

Black  Biver  (Ark.  and  Mo.) 

Calumet  Kiver  (IlL  and  Ind.) 

OhattaboooheeKiTor  (Ala.  and  Ga.) . 
Chatti^oochee   and  Elint  rlvera 

(Ala.  and  Qa.) 

Chesapeake  and    Delaware  Bays 

Canal  (Md.  and  Del.)  (14) 

Chicago,  Dnluth,  and  BufEklo,  ahip 

ohannel  between 

Ghootawhatchie  Riyer  (Fla.  and 

Ala.) 

Choctawhatcbie  and  Holmes  rivers 

(Fla.  and  Ala.) 

Colorado    Blver    (Cal.,  Nov.,  and 

Aris.) 

Conecuh    Riyer.    (See   Escambia 

Riyer,  Ala.  and  rla.) 

Coona  River  (Ga.  and  Ala.) 

Cnmborland  River  (Ky.  and  Tenn.). 
Cumberland  Sound  (Ga.  and  Fla.) .. 

Current  River  (Mo.  and  Ark.) 

Cypress  Bayou  (La.  and  Tex.) 

Dan  River  (va.  and  N.  C.) 

Delaware  River  (Pa.,  K.  J.,  and 
Del.) 

Delaware  River  at  Philadelphia 
(Pa.  and  K.J.) 

Delaware  River,  publio  piers 

Dismal  Swamp  Canal  ( Ya.  and  K. 
C.)(»») 

Escambia  and  Conecuh  rivers  (Ala. 
and  Fla.) 

Falls  of  Ohio  River.  (See  Ohio 
River.) 

Falls  of  St  Anthony.  (See  Missis- 
sippi River.) 

French  Broad  River  (Tenn.  and  N. 
C.) 

Harbw  of  Refuge,  raciflo  coast — 

Harbor  of  Refuge,  Gnlf  of  Mexico. 

Lake  Champlaln  at  Narrows  (N.  Y. 
andVt.) 

Lake    Pepin   Harbor    of   Rofoge 

(Minn,  and  WisO 

LoninvUle    and    Portland    Canal. 

(See  Ohio  River.) 
Menomonee  River  and  Harbor  (Wis. 

and  Mich.) .* 

Mississippi  River- 
Reservoirs  at  sources 

Above  Falls  of  St.  Anthony 

At  Falls  of  St.  Anthony 

At  Meekcrs  Island 

Minneapolis  to  mouth  of  Ohio 

River  (»•)  (•») 

At  Des  Moines  Rapids  (>•) 

At  Rock  Island  Rapids 

Rock  Inland  and  Des  Moinos 

Rapids 


Il 


1878 
1871 


1878 
1832 

1881 
1878 
1880 
1884 
1835 

1874 

1874 

1892 

1833 

1844 

1884 


1876 
1832 
1880 
1872 
1872 
1880 


1802 

1888 
1802 


1820 
1833 


1878 
1877 
1889 

1880 

1882 


1871 


1870 
1874 
1870 
1873 

1862 
1856 
1866 

1862 


Amounts  appropriated. 


For  improve- 
ment. 


$076,050.00 
206»60a00 


873,600.00 
300,876.00 

88,000.00 
860,500.00 

86,000.00 
255,000.00 
220,000.00 

70.000.00 


875,000.00 

127,000.00 

10,000.00 

86,000.00 


1,063,700.00 

1,621,000.00 

762, 500. 00 

7.00U.00 

120. 000. 00 

50,600.00 


2,812,000.00 

1,041,000.00 
84,061.71 


175,000.00 
88,000.00 


06,000.00 
150,000.00 


«,500.00 
60,000.00 

286,600.00 


780.500.00 

133.000.00 

615, 000. 00 

25,000.00 

9, 950, 100. 00 
5,345,450.00 
1,166,650.00 

100,000.00 


Forsux^ 
vey. 


•••••••••a. 


$19,000 


10,000 


6,000 


10,000 


2,000 


26,000 


TotsL 


$676,060.00 
206,600.00 


891,600.00 
860,876.00 


38,000.00 
856,500.00 

85,000.00 
255,000.00 
220,000.00 

70,000.00 

10,000.00 

376,000.00 

127,000.00 

10,000.00 

86,000.00 


1,053,700.00 

i,62],ooaoo 

702, 500. 00 

7, 000. 00 

120, 000. 00 

50.500.00 


2,812,000.00 

1,046,000.00 
34,961.71 


166,000.00 
88,000.00 


96,000.00 

150,000.00 

2,000.00 

63,500.00 

60,000.00 


286,500.00 


814,500.00 

133,000.00 

615, 000. 00 

25,000.00 

9,959.100.00 
5,345,450.00 
1,166,650.00 

100,000.00 


Total  by 
States. 


$8,106^888.97 


1,288,975.00 

88,000.00 

860,600.00 

85,000.00 

256,000.00 

220,000.00 

7(^000.00 

10,000.00 

376,000.00 

• 

127.000.00 

lo.ooaoo 

85,000.00 


1,068,700.00 

1,621,000.00 

762, 600. 00 

7,OUO.OO 

120,000.00 

60,600.00 


8,893.06L71 

186,000.00 

88,000.00 


96,000.00 

160,000.00 

2,000.00 

63,600.00 

00,000.00 


280,600100 
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states  and  oamea  of  works. 


MiteeUaneotu^CoaiinneA. 

Hisaissippi  Kiver— Cootinned. 
From     Ohio    Bivar    to    the 

Pa««ea  (>•) 

At  its  month  (1*) 

Removal  of  siiags,  etc.,  from 

Upper , 

Semoral  of  anaga,  etc.,  from 

Lower 

From  PaMes  to  headwaters ... 

Water  f^aaffes  on 

HisaissippiiUTer  CommissioD, 

eZIMDSMOf 


lilMODii  RiYor— 

From  moath  to  Sioux  Citv  (i<) . . 
From  Sioax  City  to  Fort  Ben- 
ton ('•)  

From  Sioux  Cltyto  Great  Falls. 
From  month  to  Fort  Benton . . . . 

Removal  of  snags,  etc 

In  Montana 

Monongahela  River  (Pa.  and  W. 

▼••)(») 

Jiarrajsansett  Bay,  Little    (R.   I. 

and  Conn.) 

New  River  ( Va.  and  "W.  Va.) 

K-  rfolk    Harbor    to    Albemarle 

Sonnd  (Va.andN.  C.) 

North    Landing    River  (Va.  and 

N.C.) 


Ohio  River— 

Except  the  Falls  (") . . . 

At  the  Falls  (**) 

Removal  of  snags,  etc. 


Osage  River  (Mo.  and  Kans.) 

Onacbita  and  Black  rivers  (Ark. 

an d  La.) 

Pawcatuok  River  (R.  I.  and  Conn.j. 
Red  River  of  the  North  (Minn,  and 

Dak.) •. 

Red  River  of  the  Soath  (Ark.,  La., 

and  Tex.) 

Rock  River  (111.  and  Wis.) 

St.  Croix  River  (Minn,  and  Wis.) . . . 
St.  Francis  River  (Ark.  and  Mo.). .. 
St  Johns  and  St.  Marys  rivers  (Fla. 

audGa.) 

St.  Johns  and    St>.  Marys   rivers 

canals  to  Gulf  of  Mexico 

Savannah  and  Femandina,  inside 

route  between 

Savannah,  Oomulgee,   Flint,   and 

Chattahoochee  rivers  (Ga.) 

Shennudoiih  Kiver  (Va.  and  W.Va.). 
Staten  Island  channels  (N.  Y.  and 

N.  J.) 

Tennessee  River  (Ky.,  Tenn.,  and 

Ala.) 

Tombljzbee  and  Warrior  rivers  (Ala. 

and  MiRs.) 

Wabash  River  (Ind.  and  111.) 

Waccamaw  River  (N.  C.  and  S.  C.) . . 
White,  Black,  and  St.  Francis  rivers 

(Ark.  and  Mo.) 

Willamette    and  Yamhill    rivers. 

(See  Willamette,  Upper.) 
Yellowstone  River  (Dak.  andMont.). 

Western  rivers,  removing  obstrnc- 
tion  from— 
Construction  of  snag  and  dredge 

boats 

Mississippi  and  Missouri  rivers . 


Si 


i 


o  o 

si 


1874 
1836 

1870 

1868 
1884 
1876 

1879 


1876 

1876 
1890 
1878 
1852 
1802 


1872 

1876 
1876 

1890 

1870 

1836 
]8.')2 
1827 

1871 

1871 
1871 

1876 

1828 
1838 
1878 
1871 

1828 

1826 

1892 

1852 
1880 

1874 

1827 

1872 
1828 
1880 

1823 
1879 


1852 
1836 


Amounts  appropriated. 


For  improve- 
ment. 


$19,837,000.00 
8,396,969.53 

607,000.00 

676,3iai4 


4.051,60a00 

475.000.00 

450,000.00 

1,000.000.00 

462,000.00 


811,038.18 

86,000.00 
112,000.00 

19,000.00 

65,500.00 

6.701,914.25 

3,936,786.78 

80,000.00 

81,000.00 

891,500.00 
92,400.00 

243,000.00 

1,838,687.60 


108,500.00 
66,000.00 

78,000.00 


17,500.00 

114,000.00 

4,536.822.12 

1,038,000.00 

754, 500. 00 

72,900.00 


118,750.00 


846, 000. 00 
100,000.00 


For  sur- 
vey. 


TotaL 


$25,000  ,$19,862,000.00 
261,492  I    8.665,461.53 


180,000 
66,800 

857,675 


507.000.00 

676, 810. 14 

180. 000. 00 

56,800.00 

857,575.00 


Total  by 
States. 


16,000 

iso.'ooo' 
'"i'ioo 


6,000 


66,000 
1,000 


30,400 
16,000 
10,000 


200 


600 
8,600 


••••••••••• 


»••••  •••■4 


$48,968,846.67 


4,951,500.00 

490,000.00 

460,000.00 

1,180,000.00 

462, 000. 00 

2,500.00 


811,033.13 

86,000.00 
112,000.00 

19,000.00 

66.500.00 


6.701,914.25 

8,941,786.78 

30,000.00 


81,000.00 

891. 500.  CO 
92,400.00 

243, 000. 00 

1,903,637.50 

1,000.00 

108, 500. 00 

66,000.00 

78,000.00 

80,400.00 

15,000.00 

10,000.00 
17,500.00 

U4,000.00 

4,536,522.12 

1,068,000.00 

755, 000. 00 

72,900.00 

2,500.00 
118,760.00 


846,000.00 
100,000.00 


7,686,000.00 

811,088.18 

86,000.00 
112,000.00 

19,000.00 

66,600.00 


0,678,70L08 
81,000.00 

391,500.00 
92,400.00 

243,000.00 

1, 903, 687. 50 

1,000.00 

108,500.00 

66,000.00 

78,000.00 

80,400.00 

16,000.00 

10,000.00 
17,600.00 

114,000.00 

4,535,622.12 

1,088.000.00 

755,000.00 

72,900.00 

2,600.00 
U8,760.00 
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8tatfes  And  names  of  works. 


JiiicellatieouM—Coniinned, 

Western  rivers,  etc.  —Continued. 

Mississippi  and  Ohio  rivers 

Mississippi,  Missouri,  and  Ar- 
kansas rivers 

Mississippi,  Missouri,  and  Ohio 

livers 

Mississippi.  Missouri,  Ohio,  and 
Arknnsas  rivers 


Kortbem  and  Northwestern  Lakes-— 
Construction  of  dredges  for. . . 

Survey  of , 

Charts  of 


Snrvevs,  general — 

AV  orks  on  Atlnntic  coast 

Works  on  Pacific  coast 

Works  on  Northern  and  North- 
western lakes 

.West«<m     and    Northwestern 

rivers 

Transportation  rout  es 

Examinations,  survoys,and  con- 
tingencies (*•)  , 

Repair  and  preservation  of  rivers 
and  harbors  ("«) 


xa  

i*  I 

®  8     For  improve- 
^.g  ment. 


Amounts  appropriated. 


Grand  totals  (*). 


1820 
1870 
1832 
1842 


1836 
1841 
1849 


18G0 
1860 

1866 

1819 

1874 

1824 
1841 


$632,800.06 

1,400,000.00 

328,000.00 

060,000.00 

122,682.96 


I 


215. 000. 00 


For  sur- 
vey. 


$5,000 


2,997,879 
144,000 


60.000 
50,000 

175,000 

286,000 
23U,000 

2,569,563 


227, 658, 463. 06 


Total. 


$637,800.05 

1,400,000.00 

223,000.00 

080,000.00 


122,682.96 

2,997,«7».00 

144,  UOO.  00 


60,000.00 
60,000.00 

175,000.00 

286,000.00 
230, 000. 00 

2,669.663.00 

215,000.00 


Total  b  J 

Scate«. 


$4,186,800.05 


8,264,661.96 

60,000.00 
60,000.00 

175,000.00 

286,000.00 
230,000.00 

2,569,563.00 

215,000.00 


8, 574, 009  .236, 232, 472. 06  1236, 232. 472. 06 


NOTES. 

^ See  also  "Miscellaneous,"  Tombigbee  and  Warrior  rivers. 
*See  also  "Miscellaneous,"  White,  Black,  and  St. Francis rivert. 
'Includes  $154,927.27  for  rock  removal. 
« Includes  $23,471.57  for  Saybrook  Bar. 

*  Includes  Potomac  Kiver  at  Washington,  D.  C. 

*See  also  "Miscellaneous,*'  St.  Johns  and  St. Marys  rivers. 
'See  also  Savannah,  Ocmnlgee,  and  Flint  rivers. 

*  Includes  $15:i,9tt5.74  from  tlio  indefinite  appropriation  for  care  and  operatioii  of  oanala,  eto. 
'Includes  $34,084.40  from  the  indefinite  appropriation  for  care  and  operation  of  canals,  eto. 
>^ Includes  $107,208.22  firom  the  indefinite  appropriation  for  care  and  operation  of  canals,  eto. 
1*  Includes  $115,000  for  removal  of  wreck  of  steamer  iieotland. 

u  Includes  $40,837  from  indefinite  appropriation  for  care  and  operation  of  canals,  etc. 

*'  Includes  $113,817  for  land  damages,  and  $176,550  from  the  indefinite  appropriation  for  the  oare  and 
operation  of  canals,  etc. 

■«  The  acts  of  March  8,  1825,  and  March  2,  1829,  provided  for  the  purchase  of  2,250  shares  of  tha 
Chesapeake  and  Delaware  Canal. 

>•  The  acts  of  May  18, 1826,  and  March  2, 1829,  provided  for  the  pnrchase  of  800  shares  of  caoal  stook, 
and  appropriated  $150,000  for  completion  of  canal. 

'*  Includes  appropriations  for  special  points  lying  within  these  limits. 

'^Includes  $43,000  for  trial  of  Adams's  flume. 

>"  Includes  $125,000  for  coniftruction  of  dry  dock,  and  $335,500  from  indefinite  appropriation  for  oare 
and  operation  of  canals,  etc. 

"  Includes  $5,525,000  paid  to  James  B.  Eads  to  June  30, 1888,  for  the  improvement  of  South  Pass. 

>'Includ(ts  $24,400  from  the  indefinite  appropriation  for  oare  and  operation  of  canals,  etc. 

*'  Includes  $40,435  for  Davis  Island  Lock  and  Dam,  from  the  indefinite  appropriation  for  oare  and 
operation  of  canals,  etc. 

^  Includes  $1,250,000  for  purchase  of  the  Louisville  and  Portland  Canal  as  provided  for  in  act  of 
March  3,  1873;  also  $426,657.91  from  theindefinit«  appropriation  for  oare  and  operation  of  canals,  etc. 
The  actH  of  May  13, 1826,  and  March  2, 1629,  provided  for  the  purchase  by  the  United  States  of  2,450 
shares  of  the  canal  stock. 

**0f  this  amount  $429,563  was  appropriated  between  1824  and  1846,  for  survey  of  oanala,  roads,  etc., 
the  balance  between  1870  and  1888,  inclusive,  for  examinations,  surveys,  and  contingencies. 

^  In  a<lditinn  to  this  amount  the  acts  of  June  28,  1804,  July  25,  1868,  and  April  10, 1869,  appropriated 
an  Aggregutn  of  $3,7i)0,000  for  the  repair  and  extension  of  uublic  works  on  nvers  and  hartmrs.  This 
amount  was  allotted  to  various  works,  and  is  Included  in  tnis  table  under  the  several  works  to  which 
it  was  distributed. 

*^ These  aggregates  do  not  include  the  following:  Beappropriat ions.  $181,606.27;  transnortatton 
and  fuel,  $8. 127.12,  and  allotments  fh>m  the  indefinite  appropriation  for  tlie  removal  of  wxoeka.  The 
>iggrvgates  do  include  the  sum  of  $319,025.17  carried  to  tne  surplus  fund. 
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RIVER  AND  HARBOR  IMPROVEMENTS 

AND 

OTHER  PUBLIC  WORKS  OP  THE  UNITED  STATES, 

FROM  1790  TO  1893. 


This  abstract  has  been  compiled  from  the  following  anthorities,  yIb:  ''Laws  of 
the  United  States  relating  to  the  improvement  of  rivers  and  harbors,  from  August 
11,  1790,  to  March  3,  1887^  compiled  m  the  OfiSce  of  the  Chief  of  Engineers,  United 
States  Army,  under  the  direction  of  John  G.  Parke,  Colonel  of  Engineers,  Brevet 
Major-General  United  States  Army/'  and  also  from  the  ''Laws  affecting  the  Corps 
of  Engineers,  United  States  Army,"  as  published  in  the  annual  reports  of  the  Chief 
of  Engineers,  United  States  Army,  since  1875. 

For  the  interval  between  1790  and  1875  the  first-named  publication  was  the  author- 
ity from  which  the  abstract  was  made;  between  1885  and  1887  both  publications 
have  been  used,  while  from  1887  to  1893,  inclusive,  the  annual  reports  of  the  Chief 
of  Engineers  only  have  been  used. 

The  abstract  has  been  alphabetically  arranged  under  the  most  suggestive  head- 
ings, with  cross  references  under  secondary  or  minor  headings.  It  is  intended  to 
cover  the  salient  points  only  of  the  laws  referred  to,  with  the  expectation  that  the 
acts  of  Congress  themselves  would  be  consulted  for  detailed  and  exact  information. 

The  dates  appended  to  each  paragraph  of  the  abstract  are  the  dates  of  the  laws 
from  which  the  abstract  is  made. 

This  abstract  is  intended  to  cover  only  such  legislation  as  has  been  general  and 
permanent  in  it«  character,  and  not  special  or  local  legislation,  or  that  which  applied 
to  temporary  provisions  in  the  river  and  harbor  appropriation  bills.  In  a  few  cases 
similar  provisions  have,  from  time  to  time,  been  repeated,  and  these  have  been  incor- 
porated hi  the  abstract,  but  in  all  cases  are  marked  thus :  * 

Appropriations. 

*  For  nver  or  harbor  improvements,  to  remain  subject  to  the  disposal  of  the  Secre- 
tary of  War  until  the  works  for  which  the  appropriations  were  made  are  com- 
pleted, or  until  otherwise  ordered  by  Congress. 
July  23,  1866,  section  3. 
March  2, 1867,  section  2. 
Juue  20,  1874,  section  5. 
Brea&L waters*    (See  also  Public  Property.) 

Use,  occupation,  or  ix^jury  of,  by  persons  or  corporations  prohibited. 
Bridires. 
Anyl)ridge  over  any  navigable  water  of  the  United  States  which  is  an  obstruction 
to  free  navigation  by  reason  of  difficulty  in  passing  the  draw  or  raft  span 
shall  be  provided  with  aids  to  the  passage  of  such  spans. 
July  5,  1884,  section  8. 
(See  also  March  3, 1875.)    ' 
Owners  of  bridge  piers  or  abutments  so  built  over  navigable  waters  of  the  United 
States  as  to  produce  caving  banks,  or  other  damage  to  property,  shall  be  liable 
to  persons  injured. 

August  11, 1888,  section  2. 
Bridges  obstructing  navigation  over  navigable  waterways  of  the  United  States 
shall  be  altered  upon  notice  by  the  Secretary  of  War,  so  as  to  render  naviga- 
tion through  or  under  bridges  safe,  easy,  and  unobstructed. 
August  11,  1888,  sections  9, 10. 
Amended  September  19,  1890,  section  4. 
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Bridfpes — Continued. 
No  bridge,  piers,  or  abutments  to  be  built  oyer  or  in  any  navigable  waters  prior 
to  tue  approval  of  the  location  and  plans  of  such  bridge  by  the  Secretary  of 
War. 

September  19, 1890,  section  7. 
Amended  July  13, 1892,  section  3. 
Bonds. 
Required  from  all  persons  making  disbursements,  except  officers  in  the  Regular 
Army. 

June  23, 1866,  section  8. 
March  2,  1867,  section  3. 
Chief  of  £ii|rjiieei*8« 
Act  providing  for  iilliug  vacancies  in  the  Office  of  the  Chief  of  Engineers. 
June  10, 1870. 
Amended  June  SO,  1879. 
ClTlliRii  Enirineers* 
Not  exceeding  five,  may  be  employed  by  the  Chief  of  Engineers  on  surveys  and 
works  of  improvement  of  Western  and  Northwestern  rivers,  at  compensation 
not  to  exceed  $3,000  per  annum. 
March  29,  1867. 
Secretary  of  War  shall  report  at  each  session  of  Congress  the  name  and  residence 
of  each  civilian  engineer  employed  on  the  work  of  improving  rivers  and  har- 
bors ;  also  time  employed,  compensation  paid,  and  peculiar  work  on  which 
engaged. 

August  5, 1886,  section  8. 
Commercial  Statistics. 
Vessel  owners,  agents,  masters,  and  others  required  on  application  of  persons  in 
charge  of  river  and  harbor  improvements  to  furnish  commercial  statistics 
relating  to  their  vessels. 
February  21, 1891. 
Condemnation  Proceedings. 
For  the  acquirement  of  land,  right  of  way,  or  material  needed  to  maintain,  oper- 
ate, or  prosecute  works  for  the  improvement  of  rivers  and  harbors,  may  be 
instituted  by  the  Secretary  of  War.    Authority  ^iven  to  accept  donations  of 
land  or  material  for  the  maintenance  or  prosecution  of  public  works. 
April  24,  1888. 
Contracts*     (See  also  Proposals.) 
*  No  contract  snail  be  made  except  after  public  advertisement  for  proposals  and  only 
with  the  lowest  responsible  bidder  upon  sufficient  security  for  performance. 
June  23, 1867,  section  2. 
March  2, 1867,  section  2. 
March  3, 1875,  section  1. 
August  14, 1876,  section  1« 
June  18, 1878,  section  1. 
March  3, 1881,  section  2. 
July  5, 1884,  section  3. 
August  5, 1886,  section  6. 
August  11, 1888,  section  3. 
No  contracts  to  be  made  except  under  authority  of  law  or  an  adequate  appropria- 
tion for  its  fulfillment. 
May  1, 1880. 
Separate  proposals  and  contracts  must  be  made  for  each  work.    All  bids  and  names 
of  bidders  to  be  submitted  to  Congress. 
June  23. 1866,  section  3. 
March  2, 1867,  section  2. 
June  30, 1868,  section  2. 
(See  also  following.) 
Two  or  more  works  of  river  aud  harbor  improvement  may  be  contained  in  the  same 
proposal  and  contract  when  such  works  are  situated  In  the  same  region  and  are 
of  the  same  kind  or  character. 

September  19, 1890,  section  2. 
Dams*    (See  Locks  and  Dams.) 
Disbursements* 
No  disbursing  officer  in  the  Army  shall  receive  commissions  or  oompensation  for  dls- 
bursemeuts  made. 

June  23, 1866,  section  3. 
March  2, 1867.  section  3. 
Bonds  required  from  all  persons  making  disbursements,  except  officers  in  the 
Regular  Army. 

June  23, 1866,  section  3. 
March  2, 1867,  section  3. 
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Disbarsements— Continued. 
Freqnent  inquiries  to  be  made  by  officers  of  the  inspection  department  of  the  Army 
as  to  the  necessity,  economy,  and  propriety  of  all  disbursements  by  disbursing 
officers  of  the  Army,  and  their  conformity  to  the  law  appropriating  the  money, 
and  also  to  the  law  relating  to  the  manner  of  keeping  accounts  and  making 
disbursements. 

April  20, 1874. 

Dredirinir* 

No  moneys  appronriated  for  rivers  and  harbors  to  be  expended  for  dredging  inside 
of  established  harbor  lines. 

J  ul  y  13, 1892,  section  6. 
Cngriiicers*    (See  Civiuan  Enoinesrs.) 
Examinations.    (See  Surveys  and  Examinations.) 
Fisii  IVays. 
To  be  provided  in  all  locks  and  dams  built  by  the  United  States  where  snoh  con- 
structions operate  to  obstruct  the  passage  of  fish. 
August  11, 1888,  section  11. 
Government  iVorks.    (See  also  Fubug  Works.) 
Unlawful  for  any  persons  to  use,  build  upon,  alter,  deface,  destroy,  injure,  obstruct, 
or  in  any  manner  impair  the  usefulness  of  any  sea  wall,  bulkhead,  jetty,  dike, 
levee,  wharf,  pier,  boundary  mark,  gauges,  surveying  stations,  buoys,  or  other 
established  marks  of  the  United  States. 
August  14, 1876. 
September  19, 1890,  section  9. 
Harbor  Unes. 
Secretary  of  War  authorized  to  establish  harbor  lines  within  which  deposits  or 
debris  of  mines  or  #tamp  works  may  be  deposited  when  such  can  oe  done 
without  injury  to  navigation. 

August  5, 1886,  section  2. 
Harbor  lines  snail  be  established  by  the  Secretary  of  War,  beyond  which  no 
wharves  or  piers  shall  be  extended,  or  deposits  made,  except  under  such  regu- 
lations as  he  may  prescribe  from  time  to  time. 
August  11, 1888,  section  12. 
Amended  September  19, 1890,  section  12. 
Wharves,  piers,  dolphins,  booms,  or  other  structures  of  any  kind  prohibited  outside 
of  establisned  harbor  lines,  or  in  any  navigable  waters  where  no  such  lines 
have  been  established,  except  by  permission  of  the  Secretary  of  War. 
September  19, 1890,  section  7. 
Amended  July  13, 1892,  section  8. 
No  money  appropriated  for  the  improvement  of  rivers  and  harbors  to  be  expended 
in  dredging  inside  of  harbor  lines  duly  established. 
July  18, 1892,  section  5. 
Iiabor. 
Eight  hours  shall  constitute  a  day's  work  for  all  laborers,  workmen,  and  meohanlcs 
employed  by  or  on  behalf  of  the  United  States. 
June  25, 1868. 
Limited  to  eight  hours  in  any  one  calendar  day  for  all  laborers  or  mechanics 
employed  by  the  Qovemment,  or  by  any  contractor  upon  any  public  work  of 
'    the  United  States. 

August  1, 1892. 
liand.    (See  Condemnation  Proceedings.) 

Acquirement  of,  for  sites  of  public  works. 
Lieasinfi:  Public  Property* 
Auihorized  by  the  Secretary  of  War,  under  certain  conditions. 
July  28, 1892. 
liOcks  and  Dams. 
Locks  and  dams  built  by  the  United  States,  and  which  operate  as  obstmotions  to 
the  passage  of  fish,  shall  be  provided  with  suitable  fish  ways. 
August  11, 1888,  section  11. 
materials.    (See  Condemnation  Proceedinqs.) 

Acquirement  of,  for  public  works. 
nieclianics*    (See  Labor.) 
nininif  Deposits. 
May  be  deposited  within  lines  established  by  the  Secretary  of  Wftr,  where  snoli 
can  be  done  without  injury  to  navigation. 
August  5, 1886,  section  2. 
moneys*    (See  Pcjblio  Moneys  and  Disbursements.) 
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Naviirable  UTaters. 

Excavation,  fllling,  or  any  alteration  or  modification  of  tlie  natural  capacity  of  any 
naviffable  waters  of  the  United  States  prohibited,  except  by  the  authority  of 
the  Secretary  of  War. 

September  18, 1890,  sections  7, 9,  IjO,  11. 
Amended  July  13, 1892,  section  3. 
Obstruction  of  navigable  waters  bv  deposits  or  constmotions  forbiddeui  except 
by  authority  of  the  Secretary  of  War. 

September  19, 1890,  sections  6, 7, 10, 11. 
Custody  of  navigable  waters  by  ofiicers  and  agents  of  the  United  States. 

September  19, 1890,  section  11. 
All  structures  declared  unlawful  which,  without  permission  of  the  Secretary  of 
War,  obstruct  or  impair  navigation,  commerce^  or  anchorage  in  any  navigablo 
waters  of  the  United  States  outside  of  established  harbor  lineSy  or  where  no 
harbor  lines  are  or  may  be  established. 
September  19, 1890,  section  7. 
Amended  July  13, 1892,  section.  3. 
Piers*    (See  Public  Propkrty.) 
Use,  occupation,  or  injury  of  piers  or  wharves  belonging  to  the  United  States  pro* 
hibited. 
Proposals.    (See  also  Contracts.) 
The  Secretary  of  War  authorized  to  prescribe  rules  and  regulations  for  the  prepa- 
ration and  submission  of  proposals,  with  condition  that  the  bidder  shall  enter 
into  contract  if  bid  is  accepted  within  sixty  days,  and  that  no  bid  can  be  with- 
drawn during  such  time. 
April  10, 1878. 
June  14, 1880,  section  1. 
March  3. 1881.  section  2. 
Public  Moneys.    (See  also  Disbursembnts.) 
Shall  not  be  expended  on  any  site  or  land  for  public  works  hereaft^  nntU  the 
validity  of  the  title  thei^to  is  established  and  the  consent  of  the  State  legis- 
lature given  to  the  purchase.    Attorney-General  to  examine  titles  to  all  lands 
or  sites  purchased  by  the  United  States. 
September  11, 1841. 
Public  Printer. 
Annual  reports  of  the  Chief  of  Engineers  and  subordinate  engineers  to  be  placed 
in  the  hands  of  the  Public  Printer  on  or  before  October  15  of  each  year,  and 
such  reports  shall  be  printed  on  or  before  the  first  Monday  of  December  of 
each  year. 

August  11, 1888,  section  8. 
Public  Property. 
The  Secretary  of  War  to  report  to  Congress  all  oases  where  piers,  breakwaters,  or 
other  constructions  built  by  the  United  States  in  aid  of  commerce  or  naviga- 
tion are  used,  occupied,  or  injured  by  a  corporation  or  individual. 
July  5, 1884,  section  2. 
August  6, 1886,  section  4. 
The  Secretary  of  War  authorized  to  lease  public  property  under  certain  condi- 
tions. 

June  28, 1892. 
The  embezzlement,  stealing,  or  purloining  of  any  money,  goods,  chattels,  record, 
voucher,  or  otner  valuable  property  of  the  United  States  declared  a  felony, 
with  provision  for4he  punisiiment  of  the  same. 
March  3, 1875. 
Public  DTorks; 
Labor  on,  limited  to  eight  hours  per  day  for  laborers,  mechanics,  and  workmen. 
.June  25, 1868. 
August  1, 1892. 
Protection  of  lireakwaters,  piers,  and  other  public  property  against  injury  or  tres- 
pass. 

August  14, 1876. 
September  19, 1890,  section  9. 
*  Material  required  for  construction  of  public  works  and  found  on  bars  and  islandSy 
6r  adjacent  to  said  works,  may  be  taken  under  certain  provisions* 
July  5, 1884,  section  6. 
April  24, 1888. 
*No  public  work  to  be  deemed  as  entered  upon  nntil  appropriations  therefor  shall 
have  been  actually  made  by  Congress. 
August  11, 1888,  section  14. 
September  19, 1890,  section  18. 
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Public  HForks— Continued. 
Title  to  land  for  public  works  to  be  establislied  before  any  moneys  are  expended 
thereon. 

September  11,  1841. 
Reports. 
Annual  reports  to  be  made  for  each  work,  with  statement  of  plan  adopted,  expend- 
itures made  thereunder,  amount  and  dates  of  all  appropriations,  estimate  for 
its  entire  and  permanent  completion,  with  amount  that  can  oe  profitably 
expended  in  the  next  tiscal  year;  also  collection  district  of  each  work,  nearest 
port  of  entry,  light-house  or  port,  amount  of  revenue  collected  at  nearest  port 
of  entry  for  last  fiscal  year,  amount  of  commerce  and  nayi^ation  to  be  bene- 
fited by  each  work.  These  reports  shall  be  continued  until  the  completion 
of  each  work. 

June  23.^^66,  section  3. 
March  2, 1867,  section  2. 
Upon  surveys  and  examinations  to  state  all  existing  facts  tending  to  show  the 
extent  to  which  the  general  commerce  will  be  promoted  by  the  works  of 
improvement  contemplated. 
July  27,  1868. 
After  the  regular  or  formal  report  is  submitted  on  any  examination  or  survey, 
project  or  work,  under  way  or  proposed,  no  supplemental  or  additional  report 
or  estimate  for  the  same  fiscal  year  shall  be  made,  unless  ordered  by  Congress. 
July  13, 1892. 
Annual  reports  of  the  Chief  of  Engineers  and  subordinate  engineers  to  be  placed 
in  hands  of  Public  Printer  on  or  before  October  15  of  each  year,  and  the  Pub- 
lic Printer  to  cause  such  reports  to  be  printed  on  or  before  the  first  Monday  of 
December  of  each  year. 

August  11,  1888,  section  8. 
Blight  of  "Way.    (See  also  Condemnation  PROCESDiNas.) 

Acquirement  of,  for  public  works. 
Snrveys* 
*No  survey  shall  be  made  of  any  harbor  or  river  until  the  Chief  of  Engineers  shall 
have  directed  a  preliminary  examination  of  the  same  by  the  local  engineer ; 
and  such  local  engineer  shall  report  whether,  in  his  opinion,  such  work  is 
worthy  of  improvement,  with  all  facts  and  reasons  for  such  opinion;  where- 
upon the  Chief  of  Engineers  shall  direct  the  survey  to  be  made,  if,  in  his 
opinion,  the  river  or  harbor  be  worthy  of  improvement  by  the  General  Gov- 
ernment. 

August  2,  1882. 
July  5,  1884. 

August  11,  1888,  section  14. 
September  19,  1890,  section  18. 
July  13, 1892,  section  7. 
Beports  on  surveys  and  examinations  to  state  all  existing  facts  tending  to  show 
the  extent  to  which  the  general  commerce  will  be  promoted  by  the  works  of 
Improvement  contemplated. 
July  27,  1868. 
United  States  Oflicers. 
No  disbursing  officer  in  the  Army  shall  receive  commissions  or  compensation  for 
disbursements  made. 

June  23, 1866,  section  3. 
March  2,  1867,  section  3. 
Tessel  Owners. 
Required  to  furnish  commercial  statistics  on  application  of  persons  in  charge  of 
river  and  harbor  improvements. 
February  21,  1891. 
'Wrecks. 
Provision  for  the  removal  of  wrecks  obstructing  or  endangering  navigation,  and 
the  sale  of  parts  of  cargo  or  vessel  having  a  salable  value. 
June  14,  1880,  section  4. 
Amended  so  as  to  provide  for  sale  and  disposal  of  any  wreck  or  property  therein 
before  the  raising  or  removal  thereof. 
August  2, 1882. 
All  wrecks  of  vessels  and  other  obstructions  to  navigation  which  may  have  been 
permitted  by  the  owners  thereof,  or  the  parties  by  whom  they  were  caused,  to 
remain  to  the  injury  of  commerce  or  navigation  for  a  period  longer  than  two 
months  shall  be  subject  to  be  broken  up  and  removed  by  the  Secretary  of  War, 
without  liability  for  any  damage  to  the  owners  of  the  same. 
September  19,  1890,  section  8. 
Works.    (See  Public  Works.  ) 
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